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INDIAN BANKING INDUSTRY: AN OVERVIEW 
Before the onset of the reform process, Indian banking was operating in a relatively 
regulated and protected environment. The banking system's branch network grew at a 
fast pace in the beginning of 1990s, but it was felt that the efficiency of the financial 
system was not to be measured only by quantitative growth in terms of branch 
expansion and growth in deposits and advances or merely by ftilfillment of social 
obligations of development. "The financial strength and operational efficiency of the 
Indian banks and financial institutions which were working in a highly protected and 
regulated envirormient were not measuring up to international standards" (RBI, 
1999). It was realized the Indian banking system was operating far away from the 
global benchmarks. 
The financial sector reforms undertaken in the early 90s of the twentieth century 
paved way for remarkable changes in the functioning of the Indian banking business. 
With the entry of private sector banks and liberal branching policy for the foreign 
banks, the public sector banks have to face more competition. "At the same time, the 
growing size of financial activity relative to overall economic activity in a closely 
integrated world has implied that disruptions in financial markets or infrastructure in 
any economy can cause contagion, which can spread rapidly and have far greater 
adverse economic ramifications than was the case earlier" (Report on Trends and 
Progress of Banking in India 2001-02). Thus it is imperative to assess the functioning 
of the Indian commercial banks in the new dynamic environment. 
It has been observed that those banks that are more efficient will perform better in the 
long term. Though many research studies have been conducted in the West on the 
efficiency of the banks, few empirical studies have been done in the emerging 
economies. Research studies have been carried out to evaluate the performance of the 
Indian banks examining related issues by Tyagarajan (1975), Rangarajan and 
Mampilly (1972) and Subramanyam (1993) amongst others. But none of these studies 
relate to measuring the efficiency of the Indian banks. Late nineties witnessed few 
studies carried out to evaluate the efficiency of the banks in the Indian context. 
Many research studies have studied the impact of deregulation on the efficiency of 
the banks and financial institutions. In some countries the impact of the deregulation 
has been favourable: Australia (Sturm and Williams, 2004), Taiwan (Shyu, 1998), 
Korea (Gilbert and Wilson, 1998), Norway (Berg et al., 1992), Turkey (Zaim, 1995), 
Portugal (Canhoto and Dermine, 2003), Thailand (Leightner and Lovell, 1998) 
whereas in others there has been no significant change or unfavourable change, for 
example, Spain (Grifell-Tatje and Lovell, 1996). Thus, it may be observed that 
deregulation literature from the rest of the world provides no conclusive findings to 
suggest Indian policy makers to foresee the impact of deregulation in India. Hence 
this study will provide some fresh insights with respect to the Indian environment. 
Focus of Current Study 
The reforms focus on the deregulation of policies, prescription of prudential norms on 
capital adequacy, income recognition, asset classification and provisioning for 
impaired assets and opening up the entry private sector and the foreign banks in India 
to increase competition in the Indian banking system. Competitive challenges 
perform a "magic trick" by maintaining, and even creating, efficiency in a system that 
otherwise would be running down over time (Sjostrom and Weitzman, 1996). 
Deregulation of interest rates and deposits and advances has led to an increased 
competition not only amongst the public sector banks but also from the private and 
the foreign owned counterparts. The corporate have an access to low cost funds both 
via the debt and the equity markets. Thus their dependence on the banks for raising 
capital is low. Thus, the public sector banks are losing their market share not only to 
the private counterparts but also to non-banking financial sector . The profitability of 
the banks is also under pressure due to prudential norms on capital adequacy and 
asset classification and provisioning norms. 
Further, there has been always a notion on the differential performance of banks 
across different ownerships. It is generally felt that the ownership should be affecting 
the efficiency of the respective bank as the incentives for managers to efficiently 
allocate resources might differ under different ownership arrangements. 
Thus this study will study the impact of deregulation of the Indian banking sector in 
terms of identifying those banks which are doing well in the competition created by 
deregulation. It will also be of great importance to study how banks are performing 
across the different ownership structures in a competitive arena following continuous 
efforts on the part of the regulators to strengthen the ongoing phase of reforms. 
"Policy makers are interested in the adoption of operating practices and market 
equilibria consistent with maximum productive efficiency" (Resti, 1997). It will help 
the decision makers to evaluate that how are the banks performing in increased 
competitive pressures following deregulation. A pertinent issue of deregulation is its 
impact upon the efficiency of the financial system, as a key objective of deregulation 
is to improve efficiency" (Berger and Humphrey, 1997). Luo (2003) also propounds 
that overall technical efficiency of the profitability performance can predict the 
likelihood of bank failure. This will also be helpful in taking decisions on closure of 
non-performing banks or branches or merging them with more efficient banks. That 
is, whether the banks which are not performing well should be merged with more 
efficient banks or whether they should exit. The policy makers can assess how the 
public sector banks are performing relative to their private sector and foreign 
counterparts. Knowledge of efficient banks is equally important for consumers as 
efficient banks tend to have lower service charges, better loan and deposit rates and 
quality services to offer. 
Chapter scheme 
Being introductory in nature. Chapter I deals with the introduction, the background of 
the commercial banks operating in India, their present structure and the current 
environment in which they are operating. Thereafter, it gives an overview of 
objectives of the study, the methodology, data collection methods and the limitations 
associated with the study. 
Chapter II present the survey of existing literature in the area of evaluation of 
efficiency of the banks. This chapter has been divided broadly in two sections: i) 
International context, where the review highlights the international studies; ii) Indian 
context, in which the studies carried out on the Indian banking system have been 
reviewed. 
The theory and conceptual framework of this study are laid out in Chapter III. This 
chapter gives explanations on concepts used in this study: Concept of efficiency. 
Efficiency measurement tools: Non-parametric methods and Parametric methods, and 
a detailed discussion on the tool used in this study: Data Envelopment Analysis 
followed by elaboration of types of DEA models. 
Chapter IV presents the methodology adopted in this study. It explains the concept of 
efficiency of the banking sector and states the objectives of the study. It highlights the 
choice of the DEA model over the parametric methods. Subsequently, it carries 
elaborate discussions on the constant debate on defining as to what should constitute 
the inputs and outputs in case of the banking sector. Finally, the chapter concludes 
with sampling and data collection for this study. 
Chapter V and VI discusses the results and analysis for the study carried out while 
Chapter VII puts forth conclusions arising from the study, recommendations for 
banks management and policy makers and directions for future research. 
SURVEY OF LITERATURE 
Many research studies have thrown light on the efficiency of financial institutions 
with a focus on the U.S. banking system. Berger and Humphrey (1997) have 
reviewed 130 studies that have been carried out in 21 countries. They have 
highlighted various measurement approaches used by researchers and found that Data 
Envelopment Analysis (DEA) was the most popular approach used. 
In the Indian context, few studies have made an effort to measure the efficiency of the 
banking system over a time period of more than one year. It may be observed that out 
of 10 studies conducted in the Indian Banking included in this sector only 3 studies 
have taken study period of more than one year. Only five out of the ten studies have 
considered different ownership amongst banks. Most of the studies have taken the 
public sector banks into account. Thus it leaves a wide scope to evaluate efficiency of 
banks operating in India over a period of time and across different ownership 
structures. 
CONCEPTUAL FRAMEWORK 
Efficiency: Concepts and definitions 
Various authors have defined the concepts of relative efficiency of firms. Forsund and 
Hjalmarsson (1974) for example, defined efficiency as, "The concept of efficiency is, 
in broad sense, used to characterize the utilization of resources, i.e., the efficiency is a 
statement about the performance of processes transforming a set of inputs into a set of 
outputs. Efficiency is a relative concept: the performance of an economic unit must be 
compared with a standard. Establishing a standard involves value judgments about 
objecfives of economic activities". Afrait (1972) stated, "Economic exactitude is 
efficiency so an economic error can be expressed as in efficiency". 
Farrell (1951) extended the work of Debreu (1951) and Koopmans (1951) to define a 
simple measure of firm efficiency which account for multiple outputs. He defined 
efficiency consisting of two components: technical efficiency and allocative 
efficiency. 
Technical efficiency reflects the ability of a firm to obtain maximal output ft-om a 
givenset of inputs. 
Allocative efficiency reflects the ability of a firm to use the inputs in optimal 
proportions, given their respective prices and the production technology. 
The above two measures when combined provide a measure of total economic 
efficiency. 
The technical efficiency scores obtained by the CRS DEA can be decomposed into 
two components: scale inefficiency and "pure" technical inefficiency. 
Measurement of Efficiency: Non parametric and Parametric 
Approach 
Various approaches have been used to determine the efficiency of the financial 
institutions. These approaches broadly fall under two types: Non parametric 
approaches and parametric approaches. 
The primary difference amongst these approaches as explained by Berger and 
Humphrey (1997) is the assumptions imposed on the data in terms of (a) the 
fiinctional form of the best-practice frontier (a more restrictive parametric fijnctional 
form versus a less restrictive nonparametric form), (b) whether or not account is taken 
of random error that may temporarily give some production units high or low outputs, 
inputs, costs, or profits, and (c) if there is random error, the probability distribution 
assumed for the inefficiencies (e.g., half-normal, truncated normal) used to 
disentangle the inefficiencies from the random error." "Both require the specification 
of a cost or production function or frontier, but the former (parametric) involves the 
specification and econometric estimation of a statistical or parametric 
function/frontier, while the non-parametric approach provides a piecewise linear 
frontier by enveloping the observed data points" (Drake and Hall, 2003). 
This study uses a non parametric approach called as Data envelopment analysis 
(DEA). 
Data Envelopment Analysis : CCR and BCC model 
Data envelopment analysis (DEA) is a non-parametric technique. As survey oi' 
literature suggests, DEA has gained more and more acceptability as a tool for 
efficiency analysis of financial institutions. Some recent research studies that have 
used DEA to measure efficiency of financial institutions are Dekker and Post (2001), 
Hartman et al. (2001), Kuosmanen and Post (2001), Seiford and Zhu (1999), Saha 
and Ravisankar (2000), and Athanassopoulos (1997). 
The current study emphasises the fact that banks use certain inputs to produce 
certain outputs. Thus the efficiency of the banks will be measured with respect to how 
efficiently they are able to utilize their inputs. This study has used the DEA model to 
evaluate the efficiency of the Indian commercial banks . Hence, it is discussed in 
detail below. 
The Constant returns to scale (CRS) model 
This model was first proposed by Chames, Cooper and Rhodes (CCR) (1978). Hence 
it is called as CCR model. It assumes constant returns to scale. Subsequently there 
have been many extensions to this model. 
The Variable returns to scale (VRS) model and scale efficiencies. 
This is also known as the BCC model named after Banker, Chames and Cooper 
(1984). The essential difference between the VRS model and the CRS model is the 
addition of a new constraint to the linear programming model (1). With this added 
constraint, the reference set is changed from the cone in the case of the CRS model to 
the convex hull in the case of the VRS model. 
METHODOLOGY 
Research objectives 
Objective 1. To measure the efficiency of commercial banks across different 
ownership structures operating in India for the five year period 
1997-2001. 
Objective 2. To establish a relationship between the efficiency estimates and 
the level of non performing loans existing in the commercial banks 
operating in India. 
Objective 3. To study the robustness of the efficiency scores obtained by 
comparing efficiency scores calculated using the DEA model. 
The hypotheses formulation is as under: 
For Objective 1: 
Hypothesis 1 
HQ: The efficiency of the commercial banks operating in India has not changed over 
the five year period 1997-20001. 
Hi: The efficiency of the Commercial Banks operating in India has improved over 
the five year period 1997-2001. 
Hypothesis 2 
HQ: The Govenunent owned banks are as efficient as their private and foreign 
counterparts. 
H]: The Government owned banks are less sufficient as compared to their private and 
foreign counterparts. 
Hypothesis 3 
Ho: The banks have not changed in terms of their competitiveness following 
liberalization and deregulation. 
HI: The banks have become more competitive following liberalization and 
deregulation. 
For Objective 2: 
Hypothesis 4 
HQ: There is no relationship existing between efficiency estimates and the level of 
non-performing assets. 
Hi: There is a negative relationship between efficiency estimates and the level of 
non-performing assets. 
For Objective 3: 
Hypothesis 5 
Ho: The efficiency scores obtained by any model used are robust and are a good 
indication for policy decisions. 
H]: The efficiency scores obtained by any model are not robust. 
Choice of Model: Data Envelopment Analysis (DEA) 
In one of his recent speeches, Shri Bimal Jalan insisted on the use of non-parametric 
methods to carry out meaningfiil study in the area of banking. "A serious limitation of 
the applicability of standard economic analysis to banking relates to the inadequacies 
of the data-base. Absence of long time series data storage in the banking industry 
often poses serious problems to the quest for the formal analytical relationships 
between variables. Even if such data exist, the presence of structural breaks may blur 
meaningful analysis based on traditional formulation. Economists need to think 
innovatively to overcome this problem. Use of panel regression, non-parametric 
methods and multivariate analyses could go a long way in understanding and 
validating behavioural relationships in banking" (Jalan, 2002). "DEA has proven to 
be a valuable tool for strategic, policy, and operational problems, particularly in the 
service and non-profit sectors. Its usefiilness to benchmarking is adopted to provide 
an analytical, quantitative benchmarking tool for measuring relative productive 
efficiency. That is, DEA generally focuses on technological, or productive, efficiency 
rather than economic efficiency" (Barr et al, 1999). Using DEA, the relative 
efficiency scores of various Decision-Making Units (DMUs) in the particular sample 
can be calculated. The DMUs could be the banks or branches of banks. The DEA 
estimate compares each of the banks or branches in that sample with the one that is 
the best practice observation / DMU in the sample. It separates the efficient DMUs in 
the sample from the non-efficient ones. 
A separate frontier for each of the years during the study period is taken as this is a 
critical issue in a dynamic business environment because a bank may be most 
efficient in one year and the situation may not be the same the next year. In the Indian 
context it becomes all the more important as there is an on going restructuring in the 
banking sector in the post liberalization era. A separate frontier will highlight the 
changes taking place in the macroeconomoy and the supervisory policies of RBI. 
In this study the technical efficiency is being evaluated . 
DEA: Choice of CCR v/s BCC 
The CCR model assumes the constant returns to scale and the BCC model 
assumes the variable returns to scale. 
"The CRS assumption is only appropriate when all DMUs are operating at an optimal 
scale" (Casu and Molyneux , 2000). But in pracfice, imperfect competition and 
constraints on finance may not allow the DMU to operate at optimal scale. 
Consequently, the use of the CRS will result in measures of technical efficiency (TE) 
which are confounded by scale efficiencies (SE) in case the DMUs are not operating 
at the optimal scale. The BCC (allowing for VRS) model allows the technical 
efficiency (TE) to be decomposed into pure technical (PTE) and scale efficiency 
(SE). It helps to determine whether banks have been operating at most productive 
scale size (MPSS), increasing returns to scale (IRS) or decreasing returns to scale 
(DRS).The CCR model does not decompose the technical efficiency scores into the 
pure technical(PTE) and scale efficiency (SE). 
In this study, technical efficiency is first evaluated using the CCR model In the 
second stage (objective 3), the BCC model is employed to decompose the technical 
efficiency scores into pure technical (PTE) and scale efficiency (SE) scores so that 
the study can provide some usefiil insights regarding not only the overall mechanical 
efficiency of the banks, but also regarding the pure technical efficiency, that reflects 
the managerial competence and scale efficiency that reflects the efficiency in terms of 
scale of operations. 
Selection of inputs and outputs 
This study uses two different models on basis of specification of inputs and outputs: 
"Revenue focus' and "Business focus". These are discussed below. 
Model 1: Revenue focus 
A significant impact of financial sector reforms has been the deregulation ot the 
lending rates. The banks are free to decide upon their lending rates. As this 
component affects the interest income, the main source of revenue for the banks, it 
should be chosen as one of the outputs. Banks are now also focusing more and more 
on the non-interest income (fee based income), commissions and brokerage as this 
provides a hedge to the banks against the fluctuations in the interest rates caused in 
the macroeconomy. Thus, the model will aim to measure management's success in 
controlling costs and generating revenues (see Avkiran, (1999). 
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The interest expense constitutes the largest proportion of the expenses in banks. With 
expanding branch networks and requirement of adequate manpower, the operating 
expenses (rentals and salaries) of the banks are also quite high. Anand (1993) 
observed that for the year 1991, banks expended approximately 25% of the operating 
costs on deposit mobilization. Thus , the inputs and outputs are as follows: 
Model 1 
Inputs - Interest expense(xi), Non interest expense(x2), 
Outputs - Interest income (yi). Fee, commission and brokerage (y2). 
Model 2: Business focus 
Banks no longer operate in a closed environment. Earlier banks had scarce liquidity 
available for lending. Earlier there used to a stiff competition for the loan applicants 
for approval of their loan applications. Today in the post liberalized envirormient the 
situation has changed. Massive liquidity availability generated through deposits and 
other sources has forced the banks to ensure that they have enough assets: loans and 
investments- to match these liabilities. Thus, the second model is basically to see how 
well they are able to work as a business unit and enough business from the masses. 
Banks are investing in fixed assets with advent of technology. ATM networks, 
sophisticated software and hardware are receiving more focus. "For instance, ATMs 
have emerged as an alternative banking channel which facilitates low cost 
transactions vis-a-vis traditional branch banking. The increased used of modem 
technology by foreign banks and new sector banks has helped them to increase their 
market share vis-a-vis public sector banks. Modem clearing operations, electronic 
funds transfer system and centralized funds management are some projects receiving 
priority of RBI to enhance customer service in the banking sector" (Muniappan, 
2003) . Also as human capital, though not assets in the real sense are a very 
important dimension as there has been a constant debate whether the employees 
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recruited by the banks are adequate or more than adequate. During last 7-8 years a 
large number of banks have opted for VRS schemes. 
Thus, it will be investigated how well are the banks working as business units in 
conversion of deposits, fixed assets and expenses incurred on employees into 
advances and investments. This viewpoint is pertinent in today's context. Thus in the 
"business focus" model the inputs and outputs chosen are as follows: 
Model 2 
Inputs - Deposits (xi). Fixed assets(x2) and Expenses incurred on employees (X3). 
Outputs- Advances (yi) and Investments (y2). 
Sampling, Data Collection , Data Analysis and Data Presentation 
Sampling 
The time frame chosen is five years 1996-97 onwards to the year 2000-01. In year 
1994-95, the liberalization in the lending rates started , for example, the minimum 
lending rate for loans over Rs. 2 lakhs was freed. In 1996-97, freedom on deposit 
rates was given to banks ,e.g., the banks could fix the deposit rates for terms above 
one year maturity. Thus, year witnessed freedom both in terms of lending rates and 
deposit rates. As these are constitute the main expenses and revenues of the banking 
business, the year can be taken as an important beginning year for this study. Since 
five year period was felt to be a sufficient time period to indicate a trend, this study 
has considered all the commercial banks which were operating in India during the 
period 1997-2001. 
As per RBI reports , in the years 2000-01, the number of scheduled commercial banks 
operating in India were as follows: 
Public sector banks: 27 
Private sector banks:31 
Foreign banks in India: 42 
There are two important aspects of DEA following which it is preferable to study the 
population of banks. Firstly, it is sample specific. Secondly, it gives the relative 
efficiency scores and not the absolute efficiency scores." This means that the best 
performing DMU out of the group will be shown as 100% efficient. The rest of the 
DMUs will be benchmarked against this one. Another way of expressing this is to 
say that an efficient unit does not necessarily produce the maximum output feasible 
for a given level of input (Miller and Noulas, 1996). 
Data for few banks could not be included as they either joined late, or were closed 
down or merged with some other bank during the study period. 
Data Collection 
The data has been collected from secondary sources. The data used in this study is 
financial information available in the Annual reports of the banks and RBI 
publications. 
Data Analysis 
The data have been analyzed using a non-parametric model called as Data 
envelopment analysis (DEA) which has been discussed in detail in Chapter 3. The 
software used to carry out the calculations is DEAP. 
Data Presentation 
The results obtained from the data analysis have been presented in chapter 5 and 6. 
Tabular charts and graphs are used to present the data findings. 
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RESULTS AND ANALYSIS I & II 
For these four hypotheses, the inputs an outputs are chosen as per the "revenue focus 
model" and the data is analyzed using the DEA CRS model . The results of the first 
four hypotheses are thus presented in chapter V. The results of the fifth hypothesis 
are discussed in the sixth chapter. For each hypothesis, analysis is done for the 
temporal trend followed by an ownership wise comparison. 
The key resuhs and analysis of the five hypotheses are as follows: 
1. The banks show overall an increasing efficiency over the study period. Thus, the 
impact of deregulation has been observed to be positive in the Indian context. The 
efficiency has shown a clearly increasing trend for the first three years though it has 
shown a slight decline with respect to the best performing year (1999). 
The public sector banks and private sector banks have shown an increasing trend 
over the study period. The foreign banks do not clearly indicate a decreasing or an 
increasing trend over the study period. 
2. The efficiency scores clearly indicate that in each of the years during the study 
period, foreign banks have outperformed both private sector and public sector banks. 
Private sector banks get a second position and public sector rank the last in all the five 
years. 
As may be observed, 70% of the banks amongst the top ten performers are the foreign 
banks. There are seven foreign banks and three private banks. There are no public 
sector banks amongst the ten top performers during the period 1997-2001. Out of the 
worst ten performers, 80% banks are the public sector banks. 20% banks are the 
private sector banks. No foreign bank is present is this category. 
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Interestingly, the best performer amongst the pubUc sector banks, the Corporation 
Bank figures at 43rd position out of the total 94 banks taken for study . This surely 
reflects the weak state of the public sector banks. 
3. The dispersion between the scores for the banks has decreased over the study 
period with an exception in the last year of the study period when it has increased . 
Thus, the standard deviation decreases over time for the period 1997-2000 but has 
increased in the year 2001. 
The variability of the efficiency scores for PSBs is increasing over the study period 
thus indicating that the response of the public sector banks to the reforms has been 
varied. Some of them seem to have withstood all these pressures. The reforms are 
thus leading to winners and losers amongst the public sector banks. The private sector 
also shows an increasing trend, though the rate of growth is not very high. No 
conclusive pattern emerges for foreign banks. The dispersion amongst the public 
sector banks is very less as compared to foreign and private sector banks which is 
probably reflection of a single ownership of government having more or less same 
practices and policies of all the banks in the public sector. But interestingly it is rising 
over the five-year period reflecting the improved practices of some of the public 
sector banks. 
4. A negative relationship is observed between the efficiency scores and the level of 
gross NPAs for the data taken for period 1997-2001. It is interesting to note that 
correlation coefficient between the overall technical efficiency & NPAs is negative, 
thus indicating an inverse relationship between the two. 
5. Choice of different sets of inputs and outputs: Revenue focus v/s Business focus 
and CRS v/s VRS. 
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It is seen that different models used have given different results. Both the 'Revenue 
focus' and 'Business focus' models have given different results. The results of 
comparison with two different specifications of inputs and outputs in this study, 
clearly highlights that selection of inputs and outputs is a matter of great importance 
as the efficiency scores may vary as the inputs and outputs change. Also the results 
obtained using CRS and VRS approaches are different. 
CONCLUSIONS, RECOMMENDATIONS AND DIRECTIONS 
FOR FUTURE RESEARCH 
Conclusions 
Impact of liberalization on the efficiency of the Indian banking sector 
The results show that the impact of liberalization has been positive on the efficiency 
of the Indian banks. Thus, the efforts to bring in reforms initiated in the year 1992 
have appeared to be doing well to the Indian banking sector. Deregulation as 
mentioned earlier is specifically undertaken to improve the performance of the 
industry being deregulated. As it is found out that the efficiency has generally 
improved following deregulation, the improvement in the resource allocation will 
benefit the masses and it subsequently lead to price reductions and expansion for 
consumers if competition is sufficient. Hence the reforms in the banking sector 
should be further strengthened. 
Ownership wise analysis 
Public and private sector have both improved their efficiencies over the study period. 
Foreign banks do not clearly indicate an increasing or a decreasing trend over the 
study period. Thus, public and private banks are becoming more efficient in utilizing 
the inputs, interest expenses and non interest expenses to produce outputs, interest 
income and no interest income. 
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Efficiency across ownership 
Foreign banks have emerged as the most efficient banks as compared to the private 
sector banks and public sector banks as far as utilization of, interest expenses and 
non -interest expenses to generate interest income and non - interest income is 
concerned. 
As public sector banks still dominate the Indian market share, some more insights are 
provided for the public sector banks. The top five performers amongst the public 
sector banks are the Corporation Bank, The Oriental Bank of Commerce, The State 
Bank of Hyderabad, State Bank of Patiala and Bank of Baroda. These findings are 
comparable with the results brought out by Working Group on Restructuring of Weak 
Public Sector Banks headed by Shri M.S. Verma in the year 1999. 
The worst performer amongst the public sector banks is the Indian bank, followed 
by UCO Bank. Then in their order of ranking are Syndicate Bank, Central Bank of 
India and the United Bank of India. The three worst performers- Indian bank, UCO 
Bank and United Bank of India -were also declared as weak banks by the Working 
group. 
Competition amongst the banks across different ownership and amongst the 
ownership group 
Indian banks as a group 
The dispersion has decreased over the first four years of the study period with an 
increase only in the last year. Thus, the competition in general is increasing amongst 
the Indian banks. It may be concluded that in general, the impact of liberalization has 
been successfully given rise to increased competition in the Indian banking sector. 
Indian banks across different ownership 
Public sector banks, in general, display an increase in dispersion of efficiency scores 
over the five year study period. The gap in performance of the public sector banks is 
increasing .Thus implying that reforms are creating winners and losers amongst the 
public sector banks. With overall performance for PSBs increasing over the five year 
period, the increased dispersion may be indicator of improved practices of certam 
public sector banks. 
The private sector banks also display an increase, though it is infinitesimal. On the 
other hand the dispersion for the foreign banks is decreasing over the first four years 
with an increase only in the last year, 2000-01. 
The dispersion amongst the public sector banks is very less as compared to foreign 
and private sector banks. 
Efficiency and Non-performing assets 
Indian banks as a group 
The relationship between the efficiency and the non-performing assets has been found 
to be negative. The correlation is measured at -0.2861 between efficiency scores for 
the five-year period and the respective level of gross NPAs. 
Indian banks across different ownership 
The public sector banks show a significant negative relationship between efficiency 
measures and the levels of NPAs. The correlation coefficient is -0.52358 for 
efficiency and gross NPAs. The private sector banks too indicate a significant 
negative relation with correlation coefficient at -0.46968 for efficiency and gross 
NPAs. The foreign banks also show a negative relationship, though the correlation 
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coefficient for foreign banks is substantially lower than the public sector banks and 
the private sector banks. The correlation coefficient is 0.20099 for gross NPAs. 
Efficiency scores across different models 
Efficiency scores are sensitive to the choice of selection of inputs and outputs. 
The banks display different efficiency scores under the different models. 
Efficiency scores 
In both the cases of "revenue focus" and "business focus" the efficiency scores using 
CRS and VRS approaches are different as may be observed in table 1 given below.. 
These issues are discussed in detail in chapter 7. 
Table 1: Summarized results for average efficiency (OTE, PTE and SE): 
Revenue focus v/s Business focus 
REVENUE MODEL 
Measure of 
efficiency * 
OTE (CRS) 
PTE (VRS) 
SE 
All Banks 
0.4978 
0.7926 
0.6334 
Public Sector 
Banks 
0.3084 
0.8752 
0.3542 
Private Sector 
Banks 
0.4896 
0.7084 
0.674 
Foreign Banks 
0.6452 
0.7994 
0.805 
BUSINESS MODEL 
OTE (CRS) 
PTE (VRS) 
SE 
*Average for 5 years 
All Banks 
0.6028 
0.8198 
0.7428 
[1997-2001) 
Public Sector 
Banks 
0.5568 
0.9326 
0.6026 
Private Sector 
Banks 
0.5544 
0.684 
0.8014 
Foreign Banks 
0.6798 
0.8526 
0.804 
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Dispersion amongst banks (Table 2) 
Table 2 : Standard Deviation of efficiency over 1997-2001 
Measure of 
dispersion 
Standard 
deviation (S.D.) 
S.D. of OTE 
S.D. of PTE 
S.D. of SE 
Measure of 
dispersion 
Standard 
deviation (S.D.) 
S.D. of OTE 
S.D. of PTE 
S.D. of SE 
REVENUE MODEL 
All Banks 
0.5149 
0.3705 
0.5407 
Public Sector 
Banks 
0.1403 
0.2063 
0.1335 
BUSINESS MODI 
All Banks 
0.5189 
0.4459 
0.4794 
Public Sector 
Banks 
0.3713 
0.1902 
0.3531 
Private Sector 
Banks 
0.5218 
0.3685 
0.4406 
i:L 
Private Sector 
Banks 
0.5066 
0.4659 
0.3437 
Foreign Banks 
0.5408 
0.4651 
0.4321 
Foreign Banks 
0.5631 
0.4167 
0.5285 
Recommendations 
In view of above conclusions, following are the recommendations that may be 
adopted by the banks' management and the policy makers. 
• As deregulation has resulted in an improvement in the efficiency of the 
banking sector, it is thus suggested that more reforms should be given impetus 
in this area. If efficiency improves, the improvement in resource allocation 
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will benefit society and should lead to price reductions following reduction in 
wastages and / or service expansion for consumers if competition is adequate. 
As it follows from the hypothesis 1 that the impact of liberalization has been 
favourahle, freedom to banks in deciding the deposit and lending rates should 
be continued. 
The average efficiency levels are still low (e.g.50%), thus implying that inputs 
are being wasted to the tune of 50%. Measures should be adopted by the 
banks to reduce wastages. 
Thus, great reduction in expenses is desired, especially for the public sector 
(Hypothesis 2 ) , where efficiency is measured at 30% .The banks may have to 
right size the number of staff in banks. In continuation to the trend that began 
few years banks , more VRS schemes are envisaged. Cheaper rental options 
for the branch offices should be explored. The operational costs can be 
reduced by upgrading banking technology. 
Hypothesis 3 suggests that the dispersion in efficiency scores of the public 
sector banks is generally increasing over the study period, thus implying that 
the liberalization is creating winners and losers in the public sector. The 
regulators to observe and review the performance of banks for whom the 
performance is deteriorating and suitable corrective measures be taken. This 
is specially relevant in today's context when the Indian financial sector is 
aiming for a global presence. The aspirations of Indian banks can be met only 
if they are able to face the full force of global competition on their home 
ground. Thus, it also calls for a greater attention to the regulation. It might be 
necessary to close the loss making banks before they are declared insolvent. 
The PSBs should be able to have a self sustained existence on their own and 
government should not protect the weak banks any more as they have been 
doing for a long time. 
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Using the variable returns to scale (VRS) approach in hypotheses 5, it has 
been observed that the main reasons for the overall technical inefficiencies of 
the public sector banks are the scale inefficiencies. 
Thus , reasons behind scale inefficiencies should be investigated: Loss making 
branches may be closed down or merged with more efficient ones. 
Hypothesis 4 has established a negative relationship between the NPAs and 
efficiency. This implies that if the levels of NPAs are reduced, the efficiency 
of the banks will increase. The banks need to improve their credit quality. The 
credit managers need to be equipped with better skills. Loan appraisal and 
monitoring of loans should be strengthened. These issues can be handled by 
the banks' management themselves. They should adopt systems from the 
global banks, in which quality of credit appraisals is far superior; supervision 
is strict and administrative penalties for mistakes. 
The recommendation to the policy makers is that the legislative support 
initiatives such as Securitization and Reconstruction of Financial assets and 
Enforcement of Security Interest Act, 2002 and Corporate Debt restructuring 
(CDR) mechanism should be strengthened. 
A variety of input/output combinations may be used. The inputs and outputs 
should be chosen with a specific objective / policy formulation in mind. 
(Hypothesis 5 ) There is no "the best model" to measure efficiency. Banks' 
efficiency is a multi perspective concept and thus should be evaluated in a 
plethora of ways before taking any decision on the policy formulation or 
operational issues as to how a bank works. Before efficiency is evaluated, the 
benchmark or yardstick should be specified for a particular dimension. For 
example, in this study two different models were constructed: one with a 
revenue focus and the other one with a business focus. It could be chosen with 
utmost care what inputs and outputs should go into the calculation of 
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efficiency, as different models and specifications can produce different 
efficiency results for a given institution. 
Directions for future research 
Considerable research has been on efficiency but that are certain areas of further 
research in this area. "Differences in efficiency estimate are not only blamed on input 
and output definitions, but also depend on variation in data sources, efficiency 
concepts and measurement methods used. (Mlima and Hjalmarsson, 2002)" 
• Comparison using non-parametric and parametric techniques 
• Inclusion of different variables as inputs and outputs 
• Relating efficiency with issues of today's relevance- size, profitability, market 
power, the loan ratio, and bank's capitalization. 
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PREFACE 
Post independence, as India promoted and focused on planned economic growth, it felt a 
need for a strong and efficient financial system to meet the diversified requirements of 
credit and development. It adhered to a mixed pattern of economic development and 
established a financial system to support such development. It was successfiil in taking 
banking to the masses and making the banking system a potent vehicle for furthering 
public policy. Though the banking system witnessed rapid growth following 
nationalization year of 1969 for two decades, it was felt that the financial strength and 
operational efficiency of the Indian banks and financial institutions was not up to the 
international standards. The bank environment was least competitive and the banks were 
fiinctioning in a highly regulated and protected environment. 
The reforms were introduced in early nineties with a focus on the deregulation of 
policies, prescription of prudential norms on capital adequacy, income recognition, asset 
classification and provisioning for impaired assets and opening up the entry private sector 
and the foreign banks in India to increase competition in the Indian banking system. 
Deregulation of interest rates and deposits and advances were initiated that led to an 
increased competition not only amongst the public sector banks but also from the private 
and the foreign owned counterparts. 
Today, the corporates have an access to low cost funds both via the debt and the equity 
markets. As a result, their dependence on the banks for raising capital is low. Thus, the 
public sector banks are losing their market share not only to the private counterparts but 
also to non banking financial sector. The profitability of the banks is also under pressure 
due to prudential norms on capital adequacy, asset classification and provisioning norms. 
Further, there has been always a notion on the differential performance of banks across 
different ownerships. It is generally felt that the ownership should be affecting the 
efficiency of the respective bank as the incentives for managers to efficiently allocate 
resources might differ under different ownership arrangements. In particular it is feU that 
foreign-owned banks will be relatively more efficient as compared to government owned 
and Indian private banks as their corporate governance is of international standards. Also, 
it is expected that the pubic sector banks are relatively inefficient due to complacency and 
seniority (rather than performance) based promotions, poor governance and connected 
lending. Private sector banks are generally placed higher than public sector banks in these 
regards. 
Thus this research will study the impact of deregulation of the Indian banking sector in 
terms of identifying those banks which are doing well in the competition created by 
deregulation. This will also be helpfiil in taking decisions on closure of non-performing 
banks or branches or merging them with more efficient banks. The policy makers can 
assess how the public sector banks are performing relative to their private sector and 
foreign counterparts. Knowledge of efficient banks is equally important for consumers, as 
efficient banks tend to have lower service charges, better loan and deposit rates and 
quality services to offer. Thus it will be of great importance to study how banks are 
performing across the different ownership structures in a competitive arena following 
continuous efforts on the part of the regulators to strengthen the ongoing phase of 
reforms. 
The deregulation literature from the rest of the world provides no conclusive findings to 
suggest Indian policy makers to foresee the impact of deregulation in India. Hence this 
study will provide some fresh insights with respect to the Indian environment. This study 
has considered all the commercial banks that were operating in India during the period 
1997-2001. The data used in this study is financial information available in the Annual 
reports of the banks and RBI publications. The data have been analyzed using a non-
parametric model called as Data envelopment analysis (DEA). The results of this study 
will be useful to the researchers, management of banks and policy makers in the banking 
sector. 
GUNJAN MITTAL 
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Ailocative efficiency This reflects the ability of a firm to use the inputs in 
optimal proportions, given their respective prices and 
the production technology. Whether, for any le\el of 
production, inputs are used in the proportion which 
minimises the cost of production, given input prices. 
BCC: This DEA is also known as the BCCmodel named 
after Banker, Chames and Cooper (1984). It assumes 
variable returns to scale. 
CCR: This DEA model was first proposed by Chames, 
Cooper and Rhodes (CCR) (1978). Hence it is called as 
CCR model it assumes constant returns to scale. 
Data Envelopment Analysis: 
Decision Making Unit 
Efficiency: 
Linear Program: 
Pure Technical efficiency 
Peers: 
A linear programming technique which identifies best 
practice within a sample and measures efficiency based 
on differences between observed and BEST 
PRACTICE units. DEA is typically used to measure 
technical efficiency. 
The organisations or units being examined in a DEA 
study. In public sector studies, these units may not be 
commercial or profit-making entities. 
Degree to which the observed use of resources to 
produce outputs of a given quality matches the optimal 
use of resources to produce outputs of a given quality. 
This can be assessed in terms of technical efficiency 
and ailocative efficiency. 
A set of linear mathematical equations for which 
a solution can be obtained subject to an upper bound 
(maximisation) or a lower bound (minimisation). 
Proportion of technical efficiency which cannot 
be attributed to divergences from optimal scale {scale 
efficiency); sometimes known as managerial efficiency 
In DEA studies, the 
organisations with which 
organisation is compared. 
group of best practice 
a relatively inefficient 
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The curve plotting the minimum amount of an input (or 
combination of inputs) required to produce a given 
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Relationship between output and inputs. Returns can be 
constant, increasing or decreasing depending t)n 
whether output increases in proportion to, more than or 
less than inputs, respectively. In the case of multiple 
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when there is an equi-proportionate change in all 
inputs. 
This state occurs when the proportional change m 
output is the same as the proportional change m inputs. 
This state occurs when the proportional change in 
output exceeds the equiproportional change in inputs 
This state occurs when the proportional change is less 
than the equiproportional change in inputs is less than 
the equiproportional change in inputs. 
The extent to which an organisation can take advantage 
of returns to scale by altering its size towards optimal 
scale (which is defined as the region in which there are 
constant returns to scale in the relationship between 
outputs and inputs). 
The extra amount by which an input (output) can 
be reduced (increased) to attain technical efficiency 
after all inputs (outputs) have been reduced (increased) 
in equal proportions to reach the production frontier. 
This is a feature of the piece-wise linear production 
frontier derived when using DEA. 
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CHAPTER I 
INDIAN BANKING INDUSTRY: AN OVERVIEW 
1.1 Introduction 
Before the onset of the reform process, Indian banking was operating in a relatively 
regulated and protected environment. The banking system's branch network grew at a 
fast pace in the beginning of 1990s, but it was felt that the efficiency of the financial 
system was not to be measured only by quantitative growth in terms of branch 
expansion and growth in deposits and advances or merely by fiilfillment of social 
obligations of development. "The financial strength and operational efficiency of the 
Indian banks and financial institutions which were working in a highly protected and 
regulated environment were not measuring up to international standards" (RBI, 
1999).' It was realized the Indian banking system was operating far away from the 
global benchmarks. 
The financial sector reforms undertaken in the early 90s of the twentieth century 
paved way for remarkable changes in the functioning of the Indian banking business. 
"Every aspect of the functioning of the banking industry, be it profitability, Non-
Performing asset (NPA) management, customer service, risk management, human 
resource development, etc. has to undergo the process of transformation to align with 
the international best practices" (Muniappan, 2003).^ 
With the entry of private sector banks and liberal branching policy for the foreign 
banks, the public sector banks have to face more competition. The reforms have been 
taking place in a phased manner since the year 1992. "As a consequence of the 
transitional developments that are taking place, the dividing lines between financial 
products, types of financial institufions and their geographical location have become 
less relevant than in the past. At the same time, the growing size of financial activity 
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relative to overall economic activity in a closely integrated world has implied that 
disruptions in financial markets or infrastructure in any economy can cause 
contagion, which can spread rapidly and have far greater adverse economic 
ramifications than was the case earlier" (Report on Trends and Progress of Banking m 
India 2001-02).^ Thus it is imperative to assess the fiinctioning of the Indian 
commercial banks in the new dynamic environment. 
It has been observed that those banks that are more efficient will perform better in the 
long term. Though many research studies have been conducted in the West on the 
efficiency of the banks, few empirical studies have been done in the emerging 
economies. Research studies have been carried out to evaluate the performance of the 
Lidian banks examining related issues by Tyagarajan (1975/, Rangarajan and 
Mampilly (1972)^ and Subramanyam (1993)^ amongst others. But none of these 
studies relate to measuring the efficiency of the Indian banks. Late nineties witnessed 
few studies carried out to evaluate the efficiency of the banks in the Indian context. 
Many research studies have studied the impact of deregulation on the efficiency of 
the banks and financial institutions. In some countries the impact of the deregulation 
has been favourable: Australia (Sturm and Williams, 2004)^, Taiwan (Shyu, 1998)'^ , 
Korea (Gilbert and Wilson, 1998)^ Norway (Berg et al., 1992)'°, Turkey (Zaim, 
1995)", Portugal (Canhoto and Dermine, 2003)'^ Thailand (Leightner and Lovell, 
1998)'^ whereas in others there has been no significant change or unfavourable 
change, for example, Spain (Grifell-Tatje and Lovell, 1996)'"*. Thus, it may be 
observed that deregulation literature from the rest of the world provides no conclusive 
findings to suggest Indian policy makers to foresee the impact of deregulation in 
India. Hence this study will provide some fresh insights with respect to the Indian 
environment. 
This chapter is divided into three sections and the presentation of the chapter is as 
follows : Section 1.2 is the introductory section giving an overview of the 
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current study; Section 1.2 presents a discussion on commercial banks and Section 1.3 
discusses the focus of the current study. 
1.2 Commercial banks in India 
The Indian Banking industry is governed by "The Banking Regulation Act, 1949". 
The act has formulated the definition of 'banking" in Section 5(1) (b) which reads as 
under: 
5b) "banking" means the accepting , for the purpose of lending or 
investment, of deposits of money from the public, repayable on 
demand or other wise, and withdrawable by cheque, draft, order or 
otherwise. 
The Indian Banking industry can be broadly classified into two major categories, 
scheduled banks and non-scheduled banks. Scheduled banks consist of commercial 
banks and the co-operative banks "The commercial banks are those banks that besides 
their other functions, finance commerce, industry and agriculture. Most of their 
advances are repayable on demand or at short notice" (Rao, 1993)'\ In terms of 
ownership, commercial banks can be further grouped into nationalized banks, the 
State Bank of India and its group banks, regional rural banks and private sector banks 
(the old/ new domestic and foreign). 
1.2 Origin and pre reform years 
In India, the modem banking system started with set up of the first joint bank, the 
General Bank of India in the year 1786. Soon after, Bank of Hindustan and Bengal 
Bank were established. Another three banks came into existence in the mid of the 
nineteenth century. These were set up by the East India Company. These were 
namely, The Bank of Bengal (1809), The Bank of Bombay (1840) and Bank of 
Madura (1843). These banks were independent establishments and were designated as 
Introduction 3 
Chapter I 
Presidency banks. In 1920 a new bank "Imperial Bank of India" was established 
which was the amalgam of these three banks. 
By independence, the commercial banking system in India was fairly developed- The 
Reserve Bank of India (RBI) was nationalized in the year 1935 by an act passed in the 
parliament. Earlier it was constituted as a shareholders bank in India. Since 1^ ' 
January 1949, RBI started functioning as the state owned and state managed "Central 
Bank" of India. The RBI directs the banks for their lending norms and their activities 
with large Corporates. These restrictions were called as "Consortium guidelines'. 
The Banking Regulation Act was enacted in 1949 providing a framework for 
supervision and regulation of the Indian commercial banking. The initial steps 
towards nationalization were consequence of the report (under the aegis of RBI) by 
the Committee of Direction of All India Rural Credit Survey (1951). 
The Committee suggested that there should be one strong integrated state partnered 
commercial banking institution to stimulate banking development in general and rural 
credit in particular. In view of this proposal, after Independence, "the Imperial bank" 
was nationalized and the State Bank of India Act was passed in 1955 which changed 
its name to the state Bank of India. RBI acquired substantial holding of shares in state 
Bank of India. Soon after, in 1959, a number of erstwhile banks owned by princely 
states were made subsidiaries of SBI. 
It was felt that in 50s and 60s the banking sector witnessed considerable growth and 
success in establishing close links between commercial and industry houses. However, it 
was still felt that the necessary impetus with respect to support to the agriculture and 
small industries was lacking. 
Subsequently, On July 14, 1969, 14 major banks were nationalized. The first phase of 
financial reforms resulted in the nationalization of 14 major banks in the 1969 and 
resulted in change of focus from class banking to mass banking. The objective of this 
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move towards nationalization was to serve better the needs of development of the 
economy in agreement with national objectives and priorities. For most of the part of 
twentieth century, the financial system was merely considered as a mobiliser of funds. 
The next major change took place in 1980 when six more commercial banks were 
nationalized. Since then the number of the scheduled commercial banks have increased 
to four fold and the number of bank branches have increased eight fold. This also resulted 
in the growth of geographical coverage of banks. 
Pre reform status 
In the pre reform era, the public sector banks were the most important source of financial 
intermediation between the provider of funds and the user of fiinds. The thrust was on 
expanding branch network of these banks, provision of banking services and garnering 
larger volumes of deposits. The interest rate regime was administered with interest rates 
fixed both on deposits and lending. The banks were not allowed to determine the interest 
rates on deposits or loans. The licensing regime and allocative mechanism dominated the 
delivery of credit. As a result, the private sector banks' operations were confined to the 
local areas. They were unable to expand over broader regions. To a great extent, there 
were major restrictions to the entry of new banks and difficulties for the banks to exit. 
The environment was least competitive for the government owned banks operatmg in the 
country. Majority of the banking business in India was regulated by the Government. 
1.2.2 Post reform period 
In 1992, the first phase of reforms was inidated as a resuh of the recommendations ot a 
committee on the Financial System, known as Narsimham Committee I. The purpose of 
these reforms was to make the Indian banking system more productive and efficient. 
This phase saw the beginning of the implementation of prudential norms comprising asset 
classification and income recognition and provisioning, capital adequacy ratios and the 
liberalization of the banking operating environment. In the second phase of reforms in 
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1998, there was a further reinforcement of the prudential norms, based on the Narsimham 
Committee II, which made the banking business environment more competitive. 
It was only in the early nineties that the private banks entered the Indian Financial system 
and they were allowed to operate under the guidelines prescribed by the RBI. In 1993, the 
new private sector banks were allowed to enter the Indian banking system. The policies 
related to licensing of branches of foreign banks and entry of new foreign banks were 
made more liberal. The new private sector banks and foreign banks were technology 
driven and penetrated the market quite aggressively. They offered services such as 
Automated Teller Machines (ATMs), online banking facilities and any branch banking to 
meet the growing needs of the upwardly mobile consumer class. Thus the intention of 
these reforms was to increase competition amongst banks irrespective of the ownership. 
To meet the competition, the public sector banks also jumped into the fray. Since then, 
there have been consistent efforts by the public sector Banks (PSBs) to modernize their 
infrastructure and offer better services to the consumer. 
The reforms have given greater freedom to the banks to manage both the pricing and 
quality of resources. The priority sector lending /directed lending continues, though the 
focus for these loans too is on commercial or near commercial terms. The mandatory 
stipulation of market financing of Government borrowing needs has decreased. 
The role of RBI has changed from the micro perspective to a macro perspective. Rather 
than focusing on minute details of fiinctioning of banks, RBI supervises the functioning 
of banks by giving them a set of general guidelines to be followed and adhered to. The 
guidelines on credit decisions are set by the board of the individual banks. 
The prudential standards have been imposed in a progressive manner to further 
strengthen the banking system to enable it to face the competitive environment. Though 
greater freedom is imparted to banks to take decision on their credit related issues, more 
focus on capital adequacy and provisions for asset classification, income recognition and 
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provisioning norms and asset liability management have helped to identify and manage 
risk, thus ensuring financial stability from a long term perspective. 
The post reform phase has observed setting up of a suitable institutional, 
technological and regulatory framework for the expansion of financial markets. 
"There is now increased volumes and transparency in the primary and secondary 
market operations. Development of the Government securities, money and forex 
markets has improved the transmission mechanism of monetary policy, facilitated the 
development of a yield curve and enabled greater integration of markets. The interest 
rate charmel of monetary policy transmission is acquiring greater importance as 
compared with the credit channel" (Reddy, 2001). 
1.2.3 Present Structure 
At present the banking system can be classified in the following categories. 
1. PUBLIC SECTOR BANKS 
Reserve Bank of India 
State Bank of India and its 7 associate Banks 
Nationalized Banks (20 in number) 
Regional Rural Banks sponsored by Public sector Banks 
2. PRIVATE SECTOR BANKS 
Old Generation Private Banks 
New Generation Private Banks 
Foreign Banks in India 
Scheduled Co-operative Banks 
Non-Scheduled Banks 
3. CO-OPERATIVE SECTOR BANKS 
State Co-operative Banks 
Central Co-operative Banks 
Primary agriculture Credit Societies 
Land Development Banks 
Urban Co-operative Banks 
State Land Development Banks 
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4. DEVELOPMENT BANKS 
Industrial Finance Corporation of India (IFCI) 
Industrial Development Bank of India (IDBI) 
Industrial Investment Bank of India (IIBI) 
Small Industries Development Bank of India (SIDBI) 
National Bank for Agriculture & Rural Development (NABARD) 
Export-Import Bank of India 
SCICI Ltd. 
L2.4 Current scenario 
Global ranking of the Indian banks 
India has 20 banks which are rated amongst the top 1000 banks globally according to 
The Banker 2004, of which only six found place amongst the top 500. There are over 
200 from USA, over 100 from Japan , over 80 from Germany , over 40 from Spain 
and around 40 from the U.K. Most of the banks that appear in the top 1000 are large 
or mid sized and are from the developed nations than from the developing economies. 
China has 16 banks which could make top this list of which 14 appear amongst the 
top 500 . 
An important aspect of the banking industry in India is the growth of newly licensed 
private sector banks, many of which have attained the best international practices in 
term of technology and sophistication. In many cases the performance of these banks 
have surpassed the performance of even the foreign owned banks operating in India. 
Share of bank assets in the aggregate financial sector asserts 
In India the share of banking assets in total financial sector assets is around 75 per 
cent, as of March 2004. It is generally observed that in developing economies the 
proportion of banking assets as proportion of assets in the overall financial sector is 
over 80 percent whereas in developed economies it is much lower. Similarly, deposits 
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still hold a prominent proportion in total liabilities in emerging economies as 
compared to the developed economies. 
Internationalization of banking operations 
In several European counties (Austria, Ireland, Spain , Germany and Nordic 
countries), there has been a significant increase in the foreign controlled banking 
assets as proportion of total domestic banking assets, though smaller increases have 
been found in some cases (U.K. and Switzerland). Even in several Latin American 
economies the increase has been substantial, though it has been modest in several 
Asian economies. The foreign banks in India which at present are allowed to function 
as branches enjoy considerable freedom at par with the domestic banks in comparison 
to most of the developing countries. The profitability of these foreign banks is tound 
to be higher from Indian operations as compared to that of domestic banks and also 
their own operations in other developing countries. India is quite liberal in granting 
the licenses to these banks for opening up new branches in India. 
Share of state - owned banks 
The government owned banks are allowed to diversify ownership by inductmg 
private share capital through public offerings rather than by strategic sales and still 
absorb the overhang problems. Many other emerging economies followed a path of 
privatization of their public sector banking industry after a process of absorption of 
the overhang problems by the government. This has facilitated less burden on the 
government, better market discipline, increase transparency and improve efficiency as 
reflected by the banks' share prices. 
Challenges facing the Indian Banking Industry 
a) Competition and Consolidation 
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The banking environment has become more competitive following the deregulation in 
interest rates, greater functional autonomy in the domain of credit, and entry of new 
private banks. Though the majority of the banking business is still dominated by the 
public sector banks, foreign banks have shown an increasing trend in the trend in the 
market share. Recent developments suggest freedom for greater Foreign Direct 
investment (FDI) in private sector banks and awarding freedom to foreign banks to 
either operate as branches of their parent banks or to set up subsidiaries as per recent 
announcement made in Union Budget for 2002-03. Thus, there are clear indications to 
the Public Sector Banks (PSBs) that to survive in this competitive era they have to be 
better performers as compared to what they have been for years. 
b) NPA management 
A big issue , key to the stability of the banking sector, is the level of non-performing 
assets (NPAs). One of the major hindrances of the competitive efficiency of the banks 
is to be saddled with poor quality assets. A good reflector of the quality of assets is 
the quantum of NPAs in relation to the total loan portfolio. "A major drag on 
financial sector reforms in India is the slow progress in the management of non-
performing assets (NPA). Although net NPAs have undergone a steady decline smce 
1992-93, they are still high by the international standard of about 2 per cent" (Jalan, 
2002)'^. For year 2004, the net NPL ratio for the Indian scheduled commercial banks 
is at 2.9 per cent. 
There have been consistent efforts by banks, in view of steps taken by RBI and the 
Government of India, to reduce the level of NPAs. "The level of non-performing 
assets (NPAs) continues to be high by international standards, preempting funds for 
provisioning and eating into the performance and profitability of financial 
intermediaries. The response to the debt recovery and asset restructuring initiatives 
undertaken as part of financial sector reforms has also been slow" (Jalan, 2002)'''. 
Few of the recent measures taken are: 
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a) The Securitization and Reconstruction of financial assets and enforcement of 
Security Interest law (2002): 
Banks can now recover their assets by issuing notices to a defaulter to pay up. W ithin 
60 days, if the defaulter does not pay up, banks can take the permission to lake over 
the assets - a factory, land or machinery- and sell it off. Subsequently, banks can 
package and sell loans via securitization. Loans can be traded between banks, like 
bonds or shares. This act has benefited the banks in a large way. It has enhanced the 
power to lenders. Soon after the law was passed, defaulters turned up to settle their 
dues with banks. In ICICI's case, 10 out of 24 defaulters wished to settle with the 
bank for their dues. 
This Act has certain bottlenecks as well. Banks cannot sell the assets they have 
seized till the case is cleared. The value of the collateral underlying these loans is far 
lower. That is too, as on date. As the time passes, the collateral further loses its value. 
In Korea, disposal in 6 months earned the banks 26 cents for every dollar worth of 
asset. In Taiwan, banks sold after 2-3 years - they got only 10-12 cents for each 
dollar. Further, the bank officials fear prosecution by Central Bureau of Investigation 
(CBI) and the like ,if settlement is done at a discount. Banks hold another view that it 
might be easier to recover loan when the unit is still working. 
b) Corporate Debt Restructuring (CDR) 
In spite of their best efforts and intentions, sometimes corporates find themselves in 
financial difficulty because of factors beyond their control and also due to certain 
internal reasons. The objective framework of CDR is to ensure timely and transparent 
mechanism for restructuring the corporate debts of viable entities facing problems, 
outside the purview of Board of Industrial and Financial Reconstruction (BIFR), Debt 
Recovery Tribunal (DRT) and other legal proceedings, for the benefit of all 
concerned. CDR mechanism has been successful in countries like U.K., Thailand, 
Korea, etc. However, in India, some banks have not joined the CDR mechanism and 
many of them who have joined have not referred many cases to CDR cell. 
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The steps taken by the RBI and Government of India will go a long way in 
controlling the burgeoning of NPAs. At the same time, the banks have to strengthen 
their loan appraisal systems and pay more emphasis to the monitoring and follow up 
mechanism of the loans. 
c) Capital Adequacy 
Banks are required to have a substantial amount of capital which would be a requisite 
as a cushion against the shocks and losses. Capital adequacy has got a greater 
importance ever since the Asian crisis took place in late nineties. The draft of the new 
Capital Accord, proposed to be implemented in 2006 predicts higher risk sensitivity 
of capital ratios, refinement of measures of credit risk including a greater role for 
external credit rating, flexibility and national discretion rather than a 'one size tits all' 
approach. 
A significant contribution has been made by the Basle Accord of 1988. It has played 
an important role in strengthening the soundness and stability of banks and enhanced 
the competitive equality among the international banks. There has been a pressure on 
the banks to make suitable provisions thus impacting the capital base of the banks. 
The banks have been expected to maintain a CAR of 11%. Most of the banks have 
been able to maintain the capital adequacy of more than 11% over the last few years. 
However few banks need to still come up to this level! 
The new Basle accord is however more extensive and complex than the 1998 accord. 
It is more risk sensitive and it contains a number of options for measuring both credit 
and operation al risks. The new accord would be implemented in member 
jurisdictions in 2006. "The adoption of the New Basel Capital Adequacy Framework, 
relating to assigning capital on a consolidated basis, use of external credit 
assessments as a means for assigning preferential risk weights, sophisticated 
techniques for estimating economic capital, etc., may need suitable modifications to 
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adequately reflect the institutional realities and macro-economic factors specific to 
emerging market economies including India" (Kamesan, 2002)'^ Thus, banks have to 
gear themselves to be ready for the new framework. 
d) Risk Management systems 
Banks have been faced with various kinds of risk both financial and non financial 
risks in wake of financial sector deregulation. Thus, the banks need to have 
sophisticated risk handling techniques like Value at Risk (VaR), Duration and 
simulation adopting internal model based approaches. Though with the present 
internal systems, it might appear to be difficult for all the banks to go in for such 
models, at least the top banks can have the credit risk modeling techniques in place. 
RBI has been concerned with this issue for some time and thus has recently issued the 
guidelines on credit and market risks. Banks are expected to develop an integrated 
risk management system depending on their size, complexity and their capacity to 
take risks. 
In modem economies, banking will focus a lot on risk management. The triumphant 
negotiation and implementation of Basel II accord is likely to give a clear focus on 
the risk measurement and risk management at the instructional level. Banks that can 
adopt the risk management techniques will be ahead of their competing peers. 
e) Issues in supervision and regulation 
In India, progressive strengthening of the regulatory and supervisory framework has 
been a key element of financial sector reforms since their inception. Supervision and 
regulation related issues contribute to the long term financial stability. Thus, in view 
of thrust on risk management systems, the role of regulatory and supervisory bodies 
becomes very important. "Financial sector supervision is expected to become 
increasingly risk-based and concerned with validating systems rather than setting 
them. This will entail procedures for sound internal evaluafion of risk for banks. As 
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mentioned earlier, banks' management will have to develop internal capital 
assessment processes in accordance with their risk profile and control environment. 
These internal processes would then be subjected to review and supervisory 
intervention if necessary. The emphasis will be on evaluating the quality of risk 
management and the adequacy of risk containment. In such an environment, 
credibility assigned by markets to risk disclosures will hold only if they are validated 
by supervisors. Thus effective and appropriate supervision is critical for the 
effectiveness of capital requirements and market discipline" (Jalan, 2002) . 
Thus, the financial sector supervision in future witness greater risk orientation and 
concern with validation of systems. The internal risk management systems 
developed by banks would be subject to review and suitable intervention as and when 
required. The transaction based internal external audit would be replaced by risk 
based audit system. 
1.3 Focus of Current study 
Post independence, as India promoted and focused on planned economic growth, it 
felt a need for a strong and efficient financial system to meet the diversified 
requirements of credit and development. To accomplish this objective it adhered to a 
mixed pattern of economic development and established a financial system to support 
such development. It was successful in taking banking to the masses and making the 
banking system a potent vehicle for furthering public policy. The banking system 
witnessed rapid growth in the post nationalizafion year of 1969 for two decades. The 
public sector banks had 90 percent share in entire banking business by 1990's. By 
March 1992, the branch network of all the public sector banks together had expanded 
to a colossal network of 60,646 branches spread across country and held deposits of 
Rs. 1,10,000 crores and advances of Rs. 66,760 crores. It was felt that the financial 
strength and operational efficiency of the Indian banks and financial institutions w as 
not up to the international standards. It was felt that the bank environment was least 
competitive and the banks were functioning in a highly regulated and protected 
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environment. "Competitive challenges can maintain high efficiency in a large finite 
system if there is an arbitrarily small infijsion of "new" high efficiency firms" 
(Sjostrom and Weitzman, 1996)''^ . Hence, from 1992 onwards, India witnessed a 
phase when a part of a broader programme of structured economic reforms was set m 
motion. 
The reforms focus on the deregulation of policies, prescription of prudential nonns on 
capital adequacy, income recognition, asset classification and provisioning for 
impaired assets and opening up the entry private sector and the foreign banks in India 
to increase competition in the Indian banking system. Competitive challenges 
perform a "magic trick" by maintaining, and even creating, efficiency in a system that 
otherwise would be running down over time (Sjostrom and Weitzman, 1996) . 
Deregulation of interest rates and deposits and advances has led to an increased 
competition not only amongst the public sector banks but also from the private and 
the foreign owned counterparts. The corporate have an access to low cost funds both 
via the debt and the equity markets. Thus their dependence on the banks for raising 
capital is low. Thus, the public sector banks are losing their market share not only to 
the private counterparts but also to non-banking financial sector . The profitability of 
the banks is also under pressure due to prudential norms on capital adequacy and 
asset classification and provisioning norms. 
Further, there has been always a notion on the differential performance of banks 
across different ownerships. It is generally felt that the ownership should be affecting 
the efficiency of the respective bank as the incentives for managers to efficiently 
allocate resources might differ under different ownership arrangements. If owners do 
not have the incentive or if they lack the required capability and skills to monhor the 
activity of management, then it might increase the agency problems and subsequent 
costs are thought to increase. In particular it is felt that foreign-owned banks will be 
relatively more efficient as compared to government owned and Indian private banks 
as their corporate governance is of international standards. Also, it is expected that 
the pubic sector banks are relatively inefficient due to complacency and seniority 
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(rather than performance) based promotions, poor governance and connected lending. 
Private sector banks are generally placed higher than public sector banks in these 
regards. Thus it will be of great importance to study how banks are performing across 
the different ownership structures in a competitive arena following continuous efforts 
on the part of the regulators to strengthen the ongoing phase of reforms. 
Thus this study will study the impact of deregulation of the Indian banking sector in 
terms of identifying those banks which are doing well in the competition created by 
deregulation. "Policy makers are interested in the adoption of operating practices and 
market equilibria consistent with maximum productive efficiency" (Resti, 199^)' . It 
will help the decision makers to evaluate that how are the banks performing in 
increased competitive pressures following deregulation. A pertinent issue of 
deregulation is its impact upon the efficiency of the financial system, as a key 
objective of deregulation is to improve efficiency" (Berger and Humphrey, 1 )^97)" . 
Luo (2003) also propounds that overall technical efficiency of the profitability 
performance can predict the likelihood of bank failure. This will also be helpful in 
taking decisions on closure of non-performing banks or branches or merging them 
with more efficient banks. That is, whether the banks which are not performing well 
should be merged with more efficient banks or whether they should exit. The policy 
makers can assess how the public sector banks are performing relative to their private 
sector and foreign counterparts. Knowledge of efficient banks is equally important for 
consumers as efficient banks tend to have lower service charges, better loan and 
deposit rates and quality services to offer. 
The deregulation literature from the rest of the world provides no conclusive findings 
to suggest Indian policy makers to foresee the impact of deregulation in India. Hence 
this study will provide some fresh insights with respect to the Indian environment. 
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1.3.1 Objectives 
The objectives of this study are as under: 
1. It aims to find out how has the efficiency of the banks operating in the Indian 
environment changed over the study period. The study not only highlights the 
trend of the banks as a group but also measures the efficiency of the banks 
under different ownership structures as groups. Thus the efficiency will also 
be estimated for three ownership structures: public sector, private sector and 
foreign banks over the study period. 
2. The study will attempt to establish a relationship between the efficiency and 
the percentage of non-performing loans existing in the commercial banks 
operating in India. 
3. Efficiency estimates drawn using different combinations of inputs and outputs 
are compared for checking the robustness of the efficiency estimates. Two 
different approaches will be followed: "Revenue focus", indicating how well 
are the managers managing the income and expenses and ii) "Business focus". 
indicating how successful are the banks in generating business and capturing 
the market share. Subsequently, the efficiency estimates will be compared 
with different assumptions of scale: constant returns to scale and variable 
returns to scale. 
1.3.2 Methodology 
A non-parametric approach, Data Envelopment Analysis (DEA), will be used to 
determine the efficiency of the commercial banks operafing in India. Using DEA, the 
relative efficiency scores of various Decision-Making Units (DMUs) in the particular 
sample can be calculated. The DMUs could be the banks or branches of banks. In this 
study, the DMUs are the commercial banks operating in India. 
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The DEA model separates the efficient DMUs in the sample from the non-efficient 
ones. The most efficient unit in the sample is designated as fiilly efficient firm and 
given a score of 1 or in terms of percentage as 100%. The DEA estimate compares 
each of the banks or branches in that sample with the one that is the best practice 
observation / DMU in the sample. 
1.3.3 Data collection 
The study incorporates all the commercial banks that were operating in India during 
the period 1997-2001 in the sample. Thus this study has tried to incorporate the 
population of the banks operating in India. The sample comprises commercial banks 
across the three ownership structures that operate in India: Public sector banks, 
private sector banks and the foreign owned banks. 
The data has been collected from secondary sources. The data used is based on 
financial information published in the annual reports of the banks and RBI 
publications. 
1.3.4 Chapter scheme 
Being introductory in nature, Chapter I deals with the introduction, the background ot 
the commercial banks operating in India, their present structure and the curreni 
environment in which they are operating. Thereafter, it gives an overview of 
objectives of the study, the methodology, data collection methods and the limitations 
associated with the study. 
Chapter II present the survey of existing literature in the area of evaluation of 
efficiency of the banks. This chapter has been divided broadly in two sections: r) 
International context, where the review highlights the international studies; ii) Indian 
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context, in which the studies carried out on the Indian banking system have been 
reviewed. 
The theory and conceptual framework of this study are laid out in Chapter III. This 
chapter gives explanations on concepts used in this study: Concept of efficiency. 
Efficiency measurement tools: Non-parametric methods and Parametric methods, and 
a detailed discussion on the tool used in this study: Data Envelopment Analysis 
followed by elaboration of types of DEA models. 
Chapter IV presents the methodology adopted in this study. It explains the concept of 
efficiency of the banking sector and states the objectives of the study. It highlights the 
choice of the DEA model over the parametric methods. Subsequently, it carries 
elaborate discussions on the constant debate on defining as to what should constitute 
the inputs and outputs in case of the banking sector. Finally, the chapter concludes 
with sampling and data collection for this study. 
Chapter V and VI discusses the results and analysis for the study carried out while 
Chapter VII puts forth conclusions arising from the study, recommendations for 
banks management and policy makers and directions for future research. 
1.3.5 Limitations 
Taking into account the coverage and the objectives of this study both in teiTns of 
time span and the number of banks, the study is not free from certain limitations. 
The study has been analyzed only through the quantitative analysis of the financial 
information available. The qualitative aspects having bearing on efficiency of the 
Indian banking system have been ignored. 
This study uses a quantitative model named Data envelopment analysis to determine 
the efficient banks across the sample. This model has some inherent limitations. The 
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model gives results which are sample specific. Also, the efficiency scores are defined 
in relative terms rather than absolute terms. 
Though there has been an attempt to cover all the banks which were operating during 
the study period, few had to be dropped due to unavailability of data. The significance 
tests have not been conducted to generalize the finding of the study for the entire 
commercial banking sector of India as the model used in the study is of non-
parametric nature. Thus, the findings of the present study should be used considering 
the various limitations cited in this section. 
In this chapter, an overview of the Indian banking sector is given. It reflects on how 
the modem banking system has evolved ever since its origination in the eighteenth 
century to the present twentieth century. It discusses the current structure and the 
environment in which the present banking system operates. It puts forth the 
challenges facing the Indian banks today. In light of these challenges, it discusses the 
need to evaluate the efficiency of the banks operating in India. Thus, a brief 
discussion is done on the focus of the study highlighting the objectives, methodology, 
data collection, chapter scheme and limitations. The following chapter will review the 
existing literature on the efficiency of the banks both in the global and Indian context. 
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In the previous chapter, an overview of banking sector has been presented, 
highlighting the transition of banking system to the present structure and the current 
scenario in which the Indian banks are operating in the Indian environment .The need 
to evaluate efficiencies is highlighted in wake of ongoing reforms initiated m the 
Indian banking sector since early nineties. An in-depth understanding of experiences 
and findings of other researchers would be quite useful in streamlining the framework 
of the current study. Thus, this chapter discusses in depth, the existing literature 
available both in the international and national context in this area. 
This chapter is divided into three sections: Section 2.1 discusses the emerging 
perspectives; Section 2.2 presents the review of literature in the international context 
and finally Section 2.3 focuses on the research carried out the Indian context. 
2.1 Emerging perspectives 
Over the last few years, many research studies have been carried out to determine the 
efficiency of the financial institutions. There are many frontier analysis studies to 
draw some tentative comparisons of average efficiency levels both across 
measurement techniques and across countries. This has helped in identification of a 
framework on basis of the primary results of the many applications of efficiency 
analysis to policy and research issues. 
Many research studies have thrown light on the efficiency of financial institutions 
with a focus on the U.S. banking system. Berger and Humphrey (1997)' have 
reviewed 130 studies that have been carried out in 21 countries. They have 
highlighted various measurement approaches used by researchers and found that Data 
Envelopment Analysis (DEA) was the most popular approach used. Sixty two papers 
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out of the total number of research papers studied used this approach. The other 
approaches under the classification of parametric and non-parametric were: 
Parametric - Stochastic Frontier Approach (SFA), Distribution Free Approach (I)FA), 
Thick Frontier Approach (TFA); Non-parametric - Data Envelopment Analysis 
(DBA), Free Disposal Hull (FDH), Index Numbers (IN), Mixed Optimal Strategy 
(MOS). 
Various studies have evaluated efficiency and associated effects on financial 
institution performance from several different perspectives: effects of mergers and 
acquisitions (see Berger, Demsetz, and Strahan, 1999, and Resti, 1998)^'\ institution 
failure (see Siems, 1992, and Cebenoyan, Cooperman, and Register, 1993) " , and 
deregulation issues (see Humphrey and Pulley, 1997, and DeYoung, 1998) ', 
amongst many others. 
In the recent past there have been some studies conducted in U.S.A, Europe and other 
parts of the world. There have been limited number of studies conducted in 
developing economies, in the last few years there has been an effort to measure the 
efficiency of the banking system in developing economies : Kuwait, Namibia, 
Nigeria, Croatia, Tunisia, Turkey and India amongst others. 
The following section reviews the literature related to measurement of efficiency of 
financial institutions across the globe. It may be noted that most of the recent studies 
have used Data Envelopment analysis (DEA) for measurement of efficiency of the 
banks and financial institutions. 
2.2 International context 
Ayadi et al (1998)^ has used the DEA model to determine the quality of bank 
management. The sample includes 10 commercial and merchant banks that are 
listed on the Nigerian Stock Exchange. The financial characteristics considered 
are: interest income, non- interest income, total deposits, total expenses (interest 
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plus non-interest) and total loans. The period of study is 1991 through 1994. Out 
of the 10 banks considered for study, only two banks have been found as being 
efficient. The authors conclude that the weakness of Nigerian banks is attributed 
mainly to poor management, which can be attributed to excessive credit and 
liquidity risk, poor loan quality and poor internal generation of funds. The results 
are consistent with those of Doguwa (1996)^. The results also are consistent with 
Alawode (1992)'° who suggested that as a result of deregulation certain 
expanded powers are granted to the commercial banks which can be misused 
thus requiring a more intensive regulatory environment. Older banks have been 
found to be more efficient. 
Avkiran (1999)" examined the Australian banks in the deregulated period 1986-1995 
for the changes in pure technical efficiency, scale efficiency and the nature of 
returns to scale. He found that the efficiency scores declined until 1991, followed 
by a steady rise thereafter. He used DEA and window analysis to study this trend 
and identified interest expense as an important source of inefficiency. 
Bikker (1999)'^ attempted to measure efficiency in the European Banking Industry: 
Belgium, France, Germany, Italy, Luxembourg, Italy, Luxembourg, Netherlands, 
Spain, Switzerland and U.K. The model used in the study is the Stochastic cost 
Frontier approach to estimate the X-Efficiency (overall efficiency) of the 
European banks and a multi-product translog cost fiinction to compare cost 
levels. The study has been conducted in the environment after the introduction of 
Euro. Large differences have been observed in average X- and cost levels 
between the countries. Each country was found to be efficient on one parameter 
and inefficient on another. However, Bikker points out, in case of Germany, that 
the number of the banks is relatively high and as a result average bank size is 
low. He has attributed the smaller size of the bank for lower efficiency of banks. 
In Netherlands and the U.K. he has assumed that the larger average size of the 
banks have resulted in a higher efficiency of the banks. He projects that a "large-
scale consolidation and rationalization of the banking sector are expected". 
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Eisenbeis et al (1999)'^ examined the properties of the X-efficiencies (technical and 
allocative) in U.S. bank holding companies using both stochastic and linear 
programming frontiers and found the scores obtained by the two methods highly 
correlated. The calculated programming inefficiency scores were two to three 
times larger than those estimated using a stochastic frontier and the patterns of 
the scores across banks and time were similar. On examining the 
"informativeness" of the efficiency by the two methods, they found that 
stochastic frontier scores were more closely related to risk taking behaviour, 
managerial competence and bank stock returns. In general they found that 
smaller banking firms on average were less efficient than large banking firms. 
Average frontier X-inefficiencies declined over the sample period suggesting 
that banks responded to the increased competition that resulted from the market 
and the regulatory change. 
Hao et al (1999)''' examined the impact of deregulation on the productive efficiency 
of the private Korean banks using stochastic frontier cost function approach for 
the period 1985-1995 and concluded that deregulation of 1991 was found to 
have little or no significant effect on the level of sample banks' efficiency. They 
subsequently employed second stage efficiency regression to identify the key 
determinants of operating efficiency. Banks with higher rates of asset growth, 
fewer employees per million of assets, larger amounts of core deposits, lower 
expense ratios and nationwide branch networks were found to be more efficient. 
Haslem et al (1999)'^ used DEA to analyze the efficiency of the US banks operating 
internationally for the years 1987 and 1992. They have suggested that 
management should focus on an overall efficiency with special attention to 
namely two inputs, cash and real capital, and one output being the foreign loans. 
Around 20% of the banks were found to be inefficient each year. 
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Laeven (1999)'^ carried out the study on the East Asian Banks using DIA. He 
studied banks operating in Indonesia, Korea, Malaysia, Philippines, and 
Thailand. He considered five different ownership forms of banks: state-owned, 
family-owned, company-owned, foreign-owned, and widely-owned (dispersed 
ownership). He estimated a "grand frontier" for each country to allow for 
differences across countries. He found that there was a substantial increase in 
efficiency for Indonesia, the Philippines and Thailand during 1992-96. However, 
Korea and Malaysia stayed almost the same at their initial levels They 
introduced a risk measure and using this model they concluded that family and 
company ownership should be discouraged and that the foreigners should be 
encouraged to become group of investors in banks. 
Altunbas et al (2000)'^ employed the stochastic cost frontier methodology to evaluate 
scale and X-inefficiencies (technical and allocative efficiencies), as well as 
technical change for a sample of Japanese commercial banks between 1993 and 
1996. They found that the level of financial capital has the biggest influence on 
the scale efficiency estimates. They also suggest that X-inefficiency estimates, in 
contrast, appear less sensitive to risk and quality factors. They also conclude that 
in the Japanese context, scale inefficiencies dominate X-inefficiencies. 
1 Q 
Casu and Molyneux (2000) investigated whether the productive efficiency of the 
European banking system has improved and converged towards a common 
European frontier during the period 1993-1997, following the process of EU 
legislafive harmonizafion by employing the DEA approach. They have turther 
used Tobit regression model approach to examine the determinants of European 
bank efficiency. They suggest that the since the EU's single market programme 
there has been a small improvement in bank efficiency levels, although they 
could find little evidence to suggest that these have converged. The> have 
attributed the differences in efficiency across banks to country specific factors. 
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Ikhide (2000)'^ carried out the efficiency studies in the region of Namibia using the 
ratios and econonnetric cost frontier approach. The period considered is N93-^>8. 
The data covered 16 commercial banks covering 4 countries. These included 5 
from Namibia, 3 from Botswana, 2 from Swaziland and 6 from South Africa. 
They found that the ratios were quite high for the Namibian banking industry and 
the translog cost ftinction suggested that economies of scale exist for the 
Namibian banks. Consequently, they opine that banks should expand their 
operations in the country. 
Sathye (2001)^° investigated both the technical and allocative efficiency in Australian 
banks using the DEA methodology. He highlighted that the technical component 
was more important than allocative component in the overall inefficiency. 
Domestic banks were found to be more efficient than the foreign banks. 
Technical efficiency was found to be lower than the allocative efficiency. 
Barr et al (2002) employed a constrained-multiplier, input-oriented DEA model to 
evaluate the relative productive efficiency of U.S. commercial banks across a 15-
year period. They divided the commercial banks into quartiles based on 
efficiency score, and found that in each year of their 15-year review period each 
quartile has significantly higher efficiency scores than the quartile beneath it. 
Non interest income, other non interest expense and purchased fiinds are found 
to be inversely related to efficiency whereas earning assets and return on average 
assets are positively related to efficiency. They suggest that the impact of 
varying economic conditions is mediated to some extent by the relative 
efficiencies of the banks that maneuver in these conditions. They also infer that a 
close relationship exists between efficiency and soundness as determined by 
bank examiner ratings. 
Cinca et al (2002) explored up to what point the efficiency score obtained by a 
particular institution changes under various combinafions of inputs and outputs. 
They have used this methodology on Spanish savings banks and suggest that not 
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one but many different DEA specifications, containing different combinations of 
inputs and outputs, should be modeled. They have also suggested that the results 
be analyzed with multivariate statistical tools. They have found the treatment of 
deposits as input or output to be of key importance in determining the efUciency 
of financial institutions. 
Darrat et al (2002)^^ carried out a study on performance of Kuwaiti banks in terms of 
their cost efficiency, productivity growth, and technological change. The other 
factors studied are effect of profitability, bank size, market power and degree of 
capitalization. The period of study is four years i.e. 1994-97. They have used the 
DEA model and the Malmquist total factor productivity index. The author has 
used CCR and BCC input oriented models for the study. Size was found to be 
negatively and significantly related to efficiency. An upward trend ia cost 
efficiency was observed in Kuwaiti banks. Also, technical efficiency was higher 
than the allocative efficiency; scale efficiency was higher than pure technical 
efficiency. 
Isik and Hassan (2002)^'' have conducted an in-depth cross section analysis of the 
Turkish banking sector using DEA. They have measured and compared the input 
efficiencies of the different group of banks in the system and also related them to 
a set of bank characteristics: (1) structure, (2) size, (3) ownership and 
governance, (4) market power and niche, (5) risk variables as well as (6) other 
bank characteristics. They have also examined the impact of a) bank structure 
and performance, and b) corporate control and governance on the cost efficiency 
of Turkish banks. 
They have found that technical inefficiency is the dominant source oi cost 
inefficiency rather than the allocative efficiency. Size was not strongly correlated 
with cost, allocative and technical efficiencies. On the other hand, they also 
found that being a sizable bank was strongly positively associated with pure 
technical efficiency and negatively associated with scale efficiency. 
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Leong and Drolley (2002)^^ have used the DEA model to study the relative 
productive efficiency of Singaporean banks. They have used three different 
models on basis of selection of inputs and outputs. One of the models takes into 
account uses a risk weighted DEA approach by using bank output explicitly in 
terms of risk weighted assets. These include off balance sheet items that 
conventional output variables, such as loans, fail to capture. They have employed 
the longitudinal efficiency analysis approach used in Barr et al (1999)" where 
they divide the derived DEA scores into quartiles and observe how these 
quartiles interact with traditional indicators of performance and model variables. 
They conclude that that there are significant relationships between efficiency 
scores and traditional indicators of bank performance, namely capital adequacy, 
profitability, loan-to-asset ratio and institution size. 
Limam (2002)^^ compared technical efficiency of GCC countries using two different 
methods: a non parametric model (DEA) and a parametric model (Corrected 
Ordinary Least squares). Results obtained using two methods were fairly close. 
He concluded that on the whole the GCC countries have significant scope to 
improve their technical efficiency. Banks in Bahrain and Saudi Arabia were 
found to be more efficient as compared to other countries. He also found an 
association between the following: strong positive relationship between technical 
efficiency and larger bank size, and also between higher share of equity capital 
and higher technical efficiency. Weak links were found between technical 
efficiency -profitability and technical efficiency -date of establishment of banks. 
Drake et al (2003)^^ have used the DEA approach to study the technical and scale 
efficiency of the Japanese banks .They have used a sample in this study 
consisting of data for 149 Japanese banks for the financial year ending March 
1997. Also in this study a strong relationship has been observed between the size 
and the efficiency of banks. There are clear indications that that the business 
structure (possibly management style and structure) is a potentially more 
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important influence on scale efficiency than size. They have chosen to measure 
the impact of problem loans as an uncontrollable input within the DEA model 
and have used the provision for loan losses as an indicator of the extent of 
problem loans. 
The study clearly shows that smaller banks in Japan tend to have economies of 
scale. Thus they are targets for potential mergers. The technical efficiency is 
eroded with size up to the middle ranking banks. Hence mergers between smaller 
banks should be planned in such a way that any potential savings in cost not be 
affected by enhanced levels of overall efficiencies. 
Luo (2003)^* has investigated two dimensions of banking efficiency- profitability and 
marketability-in sample of 245 large banks in the U.S.A. He suggested that the 
current problem of inefficiency in large banks is the lower level of marketability 
efficiency rather than the profitability efficiency. His study has been an 
innovative endeavor to look at the marketability efficiency. He found that that 
the location of banks was not significantly related to the profitability or 
marketability efficiency. He has also shown that overall technical efficiency of 
the profitability performance can predict the likelihood of bank failure. 
Girardone (2004)^^ in his study has made an effort to investigate the main 
determinants of cost efficiency in the Italian banks over a three-year period i.e. 
1993-96. He has used the Fourier - flexible stochastic cost frontier model in 
order to measure X-efficiencies and economies of scale. He has shown that the 
mean X-inefficiencies range between 13-15 percent of total costs and that the 
efficiency tends to decline over the study period. Their results show that there 
was no clear relationship between the assets size and bank efficiency, though 
they have established an inverse correlation of inefficiencies with capital strength 
and a positive correlation with inefficiencies and bad loans. They have also 
shown that the quoted banks appeared to be on an average more efficient than 
their non-quoted counterparts. 
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Halkos and Salamouris (2004)-"' have explored the efficiency of the Greek banking 
sector using DEA and taking certain commonly used financial ratios as output 
measures. They found that that higher the total assets size, higher was the 
efficiency. They found a wide variation in the performance of the banks and 
suggested that as the number of small banks reduces due to amalgamations and 
mergers, the efficiency increases. 
Sturm and Williams (2004)^' compared the efficiency of foreign - owned banks 
operating in Australia with Australian domestic banks after deregulation of the 
Australian banking system was initiated during the early and mid eighties. They 
have used DEA, Malmquist Indices and stochastic frontier analysis in their study 
and found foreign banks to be more input efficient, mainly due to superior scale 
efficiency, than domestic banks. Overall, bank efficiency has increased m the 
post deregulation era and competition has resulted in prompt efiiciency 
improvements. 
Vedula and Tripe (2004) reviewed the efficiency of the New Zealand's retail banks 
and branch networks over the period 2000-2002 using 14 different specifications 
of inputs and outputs in DEA model. They have found that the overall efticiency 
of major New Zealand banks was quite high as most of the models have shown 
efficiencies greater than 90%. Also, the banks appeared to be improving their 
efficiency during the study period. The low dispersion of the scores of best and 
worst banks in different model also indicated that there were no significant 
differences in the efficiency of the banks and that the banking sector in New 
Zealand was reasonably competitive. 
2.3 Indian context 
Noulas and Ketkar (1996)" conducted the study on the cross section data lor year 
1993 for the public sector banks (PSBs) using DEA to analyze the technical and 
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scale efficiency. They acclaim that inefficiency in PSBs was to the extent of 3.75 
percent of which majority of the proportion they have attributed to scale 
inefficiency (2.25 percent), which leaves a proportion of just 1.5 percent to the 
pure technical inefficiency. They observed that most of the banks were found to 
be operating under increasing returns to scale. 
Bhattacharya et al (1997)^'' carried out a study to identify the productive (Technical) 
efficiency of Indian commercial banks in the early years of the deregulation 
period 1986-1991. The relative efficiency scores of 70 commercial banks (public 
sector, private sector and foreign owned) were calculated using the DEA model 
and the variation in calculated efficiencies in terms of temporal and ownership 
characteristics were calculated using Stochastic Frontier Analysis. They have 
used a single grand frontier which enveloped the pooled input-output data of all 
banks. Publicly owned banks were found to be the most efficient. Next in order 
were the foreign banks. Lowest in the order were the private banks. This was in 
terms of utilizing the resources at their disposal to deliver financial services to 
their customers. The most striking observation in their study is that over the 
study period efficiency of foreign banks have been on the rise and the publicly 
owned banks have shown a decline. Foreign banks were found to be least 
efficient in the beginning of the sample period but by the end of the period their 
efficiency estimates were similar to that of the publicly owned bank. 
Das (2000) calculated the overall efficiency of 27 public sector banks for one year 
(1998) using the DEA model. The overall efficiency incorporates technical 
efficiency and allocative efficiency. The results show that State Bank Group 
banks have performed better than nationalized banks and they display lower 
dispersion as compared to nationalized banks. There was little variation over 
allocative estimates over all banks thus indicating a low level of competition 
amongst the public sector banks. Using regression, they found that size and non-
performing loans were negatively correlated with efficiency estimates. 
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Pal et al. (2000)^^ examined the operational efficiency of 68 major Indian commercial 
banks for the year 1999 using output oriented (CCR) DEA model. They have 
given a compiled summary of inputs and outputs used by other studies m 
calculation of efficiency measures. They have taken five inputs and five outputs. 
They found that 16 banks were efficient during the study period. The best 5 
banks were obtained as ICICI Bank, UTI Bank, Citibank, Jammu & Kashmir 
Bank and Oriental Bank of Commerce. The five worst banks obtamed were 
Indian Bank, UCO Bank, United Bank of India, Banque Nafionale De Paris and 
Central Bank of India. 
Saha (2000)^'' performed a frontier model approach followed by DEA to determine 
the technical efficiency of 27 public sector banks over the three year period 
(1992-95). He observed that the efficiency of these banks generally improved 
over the three year period. UCO Bank, Syndicate Bank and ( entral Bank of 
India continued to be at the lower end of the relative efficiency scales during the 
study period. On the other hand, Corporation Bank, Oriental Bank of C ommerce. 
State Bank of India, Canara Bank, State Bank of Hyderabad, Bank ot Baroda and 
Dena Bank have consistently been amongst the relatively more efficient banks. 
Shanmugam and Lakshmanasamy (2001)^ used three different approaches- non 
parametric approach, stochastic frontier function and random coefficient 
approach to measure the efficiency of the domestic banks in India for the year 
1999. Their study revealed drastic differences across different models. The range 
was between 52- 80 percent for the technical efficiency. A rank correlation has 
been used to establish relationship between the scores observed from the three 
models. Deposits were found to be an important factor in determine the output of 
the banks across the three models. 
Mukherjee et al (2002)^^ have determined technical efficiency and benchmark the 
performance of 68 commercial banks using DEA. The period chosen for study is 
1996-99. Public sector banks have been generally found to be more efficient than 
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private and foreign banks. Their efficiency trend has generally improved over the 
study period. Also, PSBs have been rated uniformly in terms of self appraisal as 
well as peer group appraisal. 
Das (2003)'^ '' examined the efficiency of 65 banks operating in India for the 
performance period 1995 using non parametric frontier methodology. In general. 
he observed that the technical efficiency scores were higher as compared to 
allocative efficiency scores. Also, most of the technical efficiency could be 
attributed more to pure technical inefficiency. The study reflected no significant 
efficiency measure differences between public and private sector banks, though 
foreign banks showed significant differences from public and piivate sector 
banks in terms of pure technical efficiency. 
Kumar and Verma (2003)"" determined the technical efficiency of 27 public sector 
banks for the year 2001.They used the CCR input oriented DEA model to reduce 
the multiple - input, multiple - output situation for each bank to a scalar measure 
of efficiency of the 27 public sector banks, seven were found to be efficient. 
They have also carried out Tobit regression analysis to show that technical 
efficiency is positively related to higher profitability, larger branch network and 
higher staff productivity. The SBI group has outperformed the nationalized 
banks. Also, they have found that large banks are more efficient in comparison to 
small and medium banks in udlizing the critical inputs in their production 
process. They estimated that sixty three percent of the public sector banks had 
potential for profitability increase through efficiency improvements during the 
observed period. 
Sathye (2003)^^ carried out a study with 94 banks commercial banks (public, private 
and foreign) using the DEA model for the year 1998. Technical efficiency has 
been calculated using a variable returns to scale (VRS) input oriented model of 
the DEA methodology using two different models compnsing different inputs 
and outputs. The study shows that as per one model public sector banks have a 
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higher mean efficiency score as compared to the private sector and toreign 
commercial banks in India. As per the other model they have a lower inean 
efficiency score than the foreign banks but a still higher score than private sector 
commercial banks. Most banks on the frontier were foreign owned. 
In the Indian context, few studies have made an effort to measure the efficiency of the 
banking system over a time period of more than one year. It may be observed that out 
of 10 studies conducted in the Indian Banking included in this sector only 3 studies 
have taken study period of more than one year. Only five out of the ten studies have 
considered different ownership amongst banks. Most of the studies have taken the 
public sector banks into account. Thus it leaves a wide scope to evaluate efficiency of 
banks operating in India over a period of time and across different ownership 
structures. 
In this chapter, certain aspects related with the literature of banking efficiency have 
been compiled. It has helped to know various perspectives that have been considered 
in banking efficiency in the Indian and the global context. It has brought to light 
various concepts and methodologies that have been studied regarding the efficiency 
of the banking sector. The next chapter will provide inputs to the conceptual 
framework adopted in the current study highlighting various definitions, concepts and 
measurement models related with efficiency studies. 
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CHAPTER III 
CONCEPTUAL FRAMEWORK 
The literature review carried out in the previous chapter has brought to observation 
various concepts, definitions and models related with measurement of efficiency. 
Thus, it becomes necessary to discuss the conceptual framework of the current study 
in detail. In this chapter the term efficiency is discussed. Different approaches to 
measure efficiency exist. Advantages and disadvantages of using different 
measurement tools are listed. As the current study has used a non-parametric model 
called Data envelopment analysis (DBA) to evaluate efficiency, this model is 
discussed in length. 
This chapter is divided into 4 sections: Section 3.1 discusses the concepts and 
definitions related with efficiency; Section 3.2 presents the two approaches to 
measure efficiency: Non-parametric and parametric approaches; Section 3.3 discusses 
the DBA model and Section 3.4 focuses the use of DBA in measurement of 
efficiency. 
3.1 Efficiency: Concepts and definitions 
Various authors have defined the concepts of relative efficiency of firms. Forsund and 
Hjalmarsson (1974) ' for example, defined efficiency as, "The concept of efficiency 
is, in broad sense, used to characterize the utilization of resources, i.e., the efficiency 
is a statement about the performance of processes transforming a set of inputs into a 
set of outputs. Efficiency is a relative concept: the performance of an economic unit 
must be compared with a standard. Establishing a standard involves value judgments 
about objectives of economic activities". Afrait (1972) ^ stated, "Economic exactitude 
is efficiency so an economic error can be expressed as in efficiency". 
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Farrell (1951)^ extended the work of Debreu (1951)'' and Koopmans (1951)" to define 
a simple measure of firm efficiency which account for multiple outputs. He defined 
efficiency consisting of two components: technical efficiency and allocative 
efficiency. 
Technical efficiency reflects the ability of a firm to obtain maximal output from a 
given set of inputs. 
Allocative efficiency reflects the ability of a firm to use the inputs in optimal 
proportions, given their respective prices and the production technology. 
The above two measures when combined provide a measure of total economic 
efficiency. 
Efficiency measures: definitions 
Farrell used a case of firms using two-inputs (xi and X2) and a single output (y), 
under the assumption of constant returns to scale. "If a firm uses quantities of inputs, 
defined by point P, to produce unit of output, the technical efficiency of that firm 
could be represented by the distance QP, which is the amount by which all mputs 
could be proportionately reduced without a reduction in output" (Farrell, 1957)\ This 
is generally expressed by ratio QP/OP. This ratio represents the percentage by which 
the inputs can be reduced without affecting the level of outputs to achieve the 
technically efficient production. The unit isoquant of the fiilly efficient firms 
represented by SS' in the figure 3.1 allows the measurement of technical efficiency. 
The technical efficiency (TE) of a firm is most commonly measured by the ratio 
TE=OQ/OP 
which is equal to 1- OQ/OP. It will take value between 0 and 1. (Thus this is an 
indicator of the degree of technical inefficiency of the firm). A value of 1 indicates 
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Figure 3.1: Technical and ailocative efficiencies 
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that the firm is fully technically efficient. In figure 3.1, point Q is technically efficient 
because it lies on the efficient isoquant. 
Further, if the input prices are known, the allocative efficiency can be determined. 
Let the input price ratio be represented by the slope of the isocost line, AA'. 
Then the allocative efficiency (AE) of the firm operating at P is defined as ratio 
AE= OR/OQ 
Since the distance RQ represents the reduction in production costs that would occur if 
production were to occur at the allocatively (and technically) efficient point Q', 
instead of at the technically efficient, but allocatively inefficient, point Q. 
The total economic efficiency (EE) is defined to be the ratio 
EE=OR / OP 
where RP is the distance that can be interpreted in terms of cost reduction. 
Thus, 
Economic efficiency= Technical efficiency X Allocative efficiency. 
It may be noted that all the three measure are bounded by 0 and 1. These measures 
assume that the production function is known. In practice, this may not be always 
true, and the isoquant may have to be estimated from the sample data. 
Farrell (1957)^ suggested use of either a) a non parametric piece wise linear convex 
isoquant ( figure 3.2) or b) a parametric function, can be constructed such thaU no 
observed point lies to the left or below it( in both the cases). 
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Figure 3.2 : Piece wise Linear Convex Unit Isoquant 
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The above discussion has been done in context of constant returns to scale. 
These measures can equivalently be defined for the variable returns to scale. In this 
case, figure may be adjusted by changing the axes labels to xi and X2. It further 
assumes that the isoquant represents the lower bound of the input set associated with 
the production of a particular level of output. 
As this study confines to the input oriented measures we are restricting the discussion 
to the above. However, similar discussion can be done for the output oriented 
measures, (see Coelli et al, 2000) . 
It may be worthwhile to note that technical efficiency has been measured along a ray 
from the origin to the observed production point. Hence these measures hold the 
relative proportions of inputs or outputs constant. The implicit advantage is that these 
radial efficiency measures are units invariant. This implies that changing the units of 
measurement (e.g. measuring quantity labour in person hours instead of person years) 
does not change the value of the efficiency measures. 
3.2 Measurement of efficiency: Non parametric and Parametric Approach 
As discussed in survey of literature, efficiency of financial institutions has gamed a 
lot of importance in last few years. Various approaches have been used to determine 
the efficiency of the financial institutions. These approaches broadly fall under two 
types: Non parametric approaches and parametric approaches. 
To date there has been no consensus on the approach that should be used to determine 
the efficiency of financial institutions. At least five different approaches have been 
used in the literature on the efficiency of financial institutions. 
The primary difference amongst these approaches as explained by Berger and 
Humphrey (1997) is the assumptions imposed on the data in terms of (a) the 
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functional form of the best-practice frontier (a more restrictive parametric functional 
form versus a less restrictive nonparametric form), (b) whether or not account is taken 
of random error that may temporarily give some production units high or low outputs, 
inputs, costs, or profits, and (c) if there is random error, the probability distribution 
assumed for the inefficiencies (e.g., half-normal, truncated normal) used to 
disentangle the inefficiencies from the random error. "Both require the specification 
of a cost or production function or frontier, but the former (parametric) involves the 
specification and econometric estimation of a statistical or parametric 
fimction/frontier, while the non-parametric approach provides a piecewise linear 
D 
frontier by enveloping the observed data points" (Drake and Hall, 2003) . 
Thus shape of the frontier and the distributional assumptions on the random error and 
inefficiency are the key parameters on which the main approaches to determine the 
financial institutions efficiency differ. As discussed above, there are two empirical 
ways to measure efficiency are discussed. 
Non-parametric Frontiers 
The non-parametric programming was initiated by Chames et al (1978)''. Ihese put 
relafively little specificafion of the best pracdce frontier as in the case of non-
parametric approaches, such as. Data envelopment analysis, (DEA) and Free Disposal 
hull (FDH). The most widely used non-parametric technique is the Data Envelopment 
analysis (DEA). "DEA has proven to be a valuable tool for strategic, policy, and 
operational problems, particularly in the service and nonprofit sectors. Its usefiilness 
to benchmarking is adapted here to provide an analytical, quantitative benchmarking 
tool for measuring relative productive efficiency. That is, DEA generally focuses on 
technological or productive efficiency rather than economic efficiency" (Barr et al , 
1999)'^ 
DEA has been widely accepted as a tool to measure the efficiency of the financial 
institutions over the parametric methods. "Banks provide several financial services, 
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which greatly complicates the application of SFA to quantity data to measure 
technical efficiency. In addition, regulations and other market imperfections distort 
prices, which would complicate the application of SFA to price and quantity data to 
measure cost, revenue or profit efficiency (Bhattacharya et al ,1997) . 
Parametric frontiers 
The parametric stochastic frontier technique was introduced by Agner et al (1997) ~. 
The three main approaches are: Stochastic frontier approach (SFA), Thick frontier 
approach (TFA), Distribution free approach (DFA). In general these approaches 
require specification of functional form for the cost, profit, or production relationship 
among inputs, outputs, and environmental factors, and allow for random error. 
In these approaches, as Laeven (1999)'^ suggests "...the research postulates a 
parametric frontier based on a behavioural maximization hypothesis. This is usually a 
production, cost or profit frontier. In all three cases, the parametric stochastic frontier 
technique assumes that maximising behaviour is present and that it is exhibited by the 
most efficient firms in the sample. Often there do not exist any a priori grounds for 
making this assumption.". The difficulty , in case of parametric approaches, with 
specifying a fiinctional relationship is that it presupposes the shape of the efficiency 
frontier, and for the translog approximation in particular, this can generate misleading 
interpretations in relation to economies of scale and scope (Berger and Humphrey, 
1997; McAllister and McManus, 1993) ^''^ 
Bauer et al (1998)'^ applied the different approaches to a study of the efficiency of 
US banks over the period 1977 to 1988. He found that non-parametric methods were 
generally consistent with each other as far as identifying efficient and inefficient 
firms were concerned but parametric and non-parametric measures were not 
consistent with each other. Although, Berger and Humphrey (1997) ^ in their review 
of extensive literature state that "the efficiency estimates from non-parametric (DEA 
and FDH) studies are similar to those from parametric frontier models (SFA. DFA, 
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and TFA), but the nonparametric methods generally yield slightly lower mean 
efficiency estimates and seem to have greater dispersion than the results of the 
parametric models". 
3.3 Data Envelopment analysis : CCR and BCC model 
Data envelopment analysis (DEA) is a non-parametric technique. As survey ol 
literature suggests, DEA has gained more and more acceptability as a tool for 
efficiency analysis of financial institutions. Some recent research studies that have 
used DEA to measure efficiency of financial institutions are Dekker and Post 
(2001)'^ Hartman et al. (2001)'^ Kuosmanen and Post (2001)'^ Seiford and Zhu 
(1999)'^ Saha and Ravisankar (2000)^°, and Athanassopoulos (1997)^'. This study 
has used the DEA model to evaluate the efficiency of the Indian commercial banks . 
Hence, it is discussed in detail below. 
3.3.1 The Constant returns to scale (CRS) model 
This model was first proposed by Chames, Cooper and Rhodes (CCR) (1978)^. Hence 
it is called as CCR model. It assumes constant returns to scale. It assumes an input 
orientation. Subsequently there have been many extensions to this model. The current 
study emphasises the fact that banks use certain inputs to produce certain outputs. 
Thus the efficiency of the banks will be measured with respect to how efficiently they 
are able to utilize their inputs. 
Efficiency is measured by the rafio of weighted outputs to weighted inputs. 
The ratio is of the form 
Ui yi + U 2 y 2 + Unyn 
ViXi +V2X2+ VnXn 
Conceptual Framework 50 
C hapter 111 
where u and v are the weights for the outputs, (yi, yn) and inputs, x 
(xi Xn) respectively. 
This may be expressed as (u' yj v' Xj ),where u is an MXl vector of output weights 
and V is a KXl vector of input weights. 
To arrive at the optimal weights, we define the following linear programmmg 
problem as 
Maxu.v ( u' y\l v' Xj) 
Subject to 
u ' y j / v ' x j < l , j = l , 2 , n 
u ,v>0 (1) 
Solving (1) will involve finding values for u and v such that the efficiency measure 
for each firm is maximized 
A notable difficulty with this particular model formulation is that it can have an 
infinite number of solutions. Thus an additional constraint is added, v' Xi= 1 so that 
this problem can be avoided. 
The new model, known as the transformation model, thus becomes, 
Max^,v (Ji' Yi) 
Subject to 
V' Xi=i 
W yj-v'Xj< 0, j=l,2, n 
^ , v > 0 (2). 
To reflect the transformation, u has been replaced by (i and v has been replaced by v. 
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This form in equation (2) is known as the multiplier form of the DEA linear 
programming problem. 
Using duality in linear programming, one can derive an equivalent envelopment form 
of this problem: 
Min e,xG 
Subject to 
-yi+Y3^>0 
ex i .X } i>0 
3L>0 where 9 is a scalar and >. is a NXl vector of 
constants (3) 
The value obtained for 9 will be the efficiency for the j-th Decision Making Unit 
(DMU). 
The linear programming problem would be solved for each DMU taken in the study. 
9=1 will identify the technically efficient DMU and all other DMUs would have 0 < 
1 , implying that the efficiency scores of all other DMU will be measured relative to 
the technically efficient units that have a score of 9=1. 
In this study each bank under observation will be treated as a DMU. 
3.3,2 The Variable returns to scale (VRS) model and scale efficiencies. 
This is also known as the BCC model named after Banker, Chames and Cooper 
(1984) . The essential difference between the VRS model and the CRS model is the 
addition of a new constraint to the linear programming model (1). With this added 
constraint, the reference set is changed from the cone in the case of the CRS model to 
the convex hull in the case of the VRS model. One result of this change is that the 
tested DMU is compared against a limited number of combinations. As such, the 
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efficiency score in the VRS model is greater than that in the CRS model 
(Luo,2003)^l 
The CRS linear progranmiing discussed in section 3.3.1 can be modified to account 
for variable returns to scale by adding the convexity constraint NVk >0 to equation 
(3) to provide: 
Min e,iO 
Subject to 
-yi+YX>0 
exi.xx>o 
Nl is an NXl vector of ones (4) 
This approach forms a convex hull of intersecting planes which envelope the data 
points more tightly than the CRS conical hull and thus provides technical efficiency 
scores which are greater than or equal to those obtained using the CRS model. 
It may be noteworthy to point out that this additional constraint of Nl'>- >0 ensures 
that an inefficient firm is only benchmarked against firms of similar size. 
That is, the projected point (for that firm) on the DEA frontier will be a convex 
combination of observed firms. 
Calculation of scale efficiencies (SE) 
The technical efficiency scores obtained by the CRS DEA can be decomposed into 
two components: scale inefficiency and "pure" technical inefficiency. The difference 
between the CRS and VRS models, if any, can be attributed to the scale inefficiency. 
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The CCR (constant returns to scale) model assumes that outputs change in direct 
proportion to the change in inputs, regardless of the size of the DMU. "'Under the 
alternative, BCC (variable returns to scale) model, each unit is compared only against 
other units of similar size, rather than against all other units. This assumption of 
variable returns to scale is thus more suitable for a large sample. Use of a variable 
returns to scale model may make banks of different size appear to be eftlcient, just 
because there are relatively few banks of comparable size against which they can be 
compared."(Vedula and Tripe, 2004) " .^'The SE of a bank is calculated as the ratio of 
its OTE to its PTE. SE can be used to determine how close a bank is to the most 
productive scale size. In other words, it helps in measuring the wasted fraction of 
inputs utilization due to scale inefficiency"(Luo,2003) . "Bank scale inefficiency 
can be due to either increasing return to scale (IRS) or decreasing return to scale 
(DRS). If a bank has no scale inefficiency, it is in constant return to scale region 
(CRS). The classification of return to scale (CRS, IRS, and DRS) can be obtained 
from the process proposed by Zhu and his colleagues (e.g., Seiford and Zhu, 1999; 
Zhu and Shen, 1995)'^'"'. "The scale efficiency arises because the firm is at an input-
output combination that differs from the equivalent constant returns to scale situation. 
The "pure technical efficiency" represents the failure of the firm to extract the 
maximum output from its adopted input levels, and hence it may be thought of as 
measuring the unproductive use of resources (Drake and Hall, 2003)^ 
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Figure 3.3: Calculation of Scale Economies in DEA 
NIRS Frontier 
CRS Frontier 
* X Q ..'-y 
VRS Frontier 
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In figure 3.3, the CRS and VRS frontiers are indicated for a one input, one output 
example. 
Here, PPc indicates the input -oriented technical inefficiency of the point P under 
CRS and PPy indicates the technical inefficiency under VRS. 
The difference between the two, PcPv, is due to scale inefficiency. 
These relationships can be expressed by the following measures. 
T E crs = APc/ A P 
T E vrs= APv / A P 
S E = A P c / APv 
All these measures are bounded by zero and 1. 
It may be also noted that 
A ^ crs A -L.vrs -^ ^^ 
Because 
AP c / AP = APv / AP X APc/ APv 
This scale efficiency can be roughly interpreted as the ratio of the average product of 
a firm operating at the point Pv to the average product of the point operating at a point 
of technically optimal scale (point R). 
To further determine whether the firm is operating in an area of increasing or 
decreasing returns to scale, an addidonal DEA problem with non-increasing returns to 
scale (NIRS) imposed. 
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This is done by substituting the constraint N r = l with Nl 'S l in equation 4 to 
provide, 
Min e^e 
Subject to 
-yi+Y>.>0 
exi-X3i>o 
N1'JL<1 
} ^ (5) 
The NIRS frontier is also plotted in Figure 3.3. 
If, 
NIRS TE scores not equal to VRS TE score, increasing returns to scale apply 
NIRS TE score is equal to VRS TE score, decreasing returns to scale apply. 
The additional constraint Nl'Jt <1 , ensures that the i'*' firm will not be 
"benchmarked" against firms which are substantially larger than it, but may be 
compared with firms smaller than it. 
3.3.3 Input and Output orientation 
While using DEA, we have to decide whether we choose an input oriented model or 
an output oriented model. The input orientation allows us to answer the question: By 
how many quantities should the inputs be reduced so as to give us the current levels 
of outputs? On the other hand, the output orientation throws light on the question: At 
the current level of the inputs, by how much can the output quantities be increased,' 
The choice of orientation depends whether inputs or whether outputs are the decision 
variables. "In the input-orientated models, the DEA method seeks to identify 
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technical inefficiency as a proportional reduction in input usage. It is also possible to 
measure technical inefficiency as a proportional increase in output production. These 
two measures provide the same value under CRS, but do not equate when VRS is 
assumed. The choice of orientation has both practical and theoretical implications. In 
some applications, the choice of the orientation is clear; for example, in industnes 
where the emphasis is on cost-control, the 'natural' choice would be an input-
orientation (Ferrier and Valdmanis 1996)^^. Many studies have selected input-
orientated measures because the input quantities appear to be the primary decision 
variables, although this argument may not be valid in all industries. "Alternatively, 
when the management's focus is on raising productivity without increasing the 
resource base, output maximization (also known as output orientation or expansion) 
could be specified. Under output maximization, outputs are raised without increasing 
the inputs. It is worth noting that when none of the inputs are controllable by 
management, one can only specify the output maximization model" Avkiran (1999) . 
However, some researchers have pointed out that restricting attention to a particular 
orientation may neglect major sources of technical efficiency in the other direction 
(Berger et al.,1993) . To date, the theoretical literature is inconclusive as to the best 
choice among the alternative orientations of measurement. 
Casu and Molyneux (2000)^^ suggest that output- and input-orientated models will 
estimate exactly the same frontier and, therefore, by definition, identify the same set 
of efficient DMUs, though the efficiency measures associated with the inefficient 
DMUs that may differ between the two methods. 
It is also possible to find slacks in inputs or outputs. For example, under input 
minimization, potential one or more of the outputs may be increased while quantities 
of inputs might be lowered as potential improvements as suggested by DEA. . "Such 
output slacks depict outputs that are under-produced. Similarly, under output 
maximization, the results may suggest raising outputs as well as reducing inputs (i.e. 
an input slack). In such a case, input reduction implies over-utilized inputs" Avkiran 
(1999)^^. 
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3.3.4 Data Envelopment analysis: advantages & drawbacks 
The wide acceptance of DEA as a measurement tool for measuring efficiency of the 
financial institutions can be attributed to certain strengths of this approach. The main 
advantages of using DEA are as follows: 
1. This model can handle multiple inputs and outputs. 
2. DEA does not require any functional form to be stated relating inputs and 
outputs. 
3. The Decision Making Units (DMU) is compared against a peer or a 
combination of peers. 
4. The units of the inputs and outputs do not affect the calculation of the 
efficiency measure. Hence, they can have different units. This implies that 
changing the units of measurement (e.g. measuring quantity labour in person 
hours instead of person years) does not change the value of the efficiency 
measures. 
However, this approach is not free from drawbacks. These are: 
1. Since DEA is a technique based on extreme points, measurement error and 
other noise may influence the shape and position of the frontier. 
2. DEA gives the relative efficiency measure of the DMUs. DEA results are 
sample specific and do not reflect the absolute efficiency measures. 1 his 
means that the best performing DMU out of the group will be shown as 
100% efficient. The rest of the DMUs will be benchmarked against this 
one. Another way of expressing this is to say that an efficient unit does 
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not necessarily produce the maximum output feasible for a given level of 
input (Miller and Noulas, 1996)^". 
3. DEA does not assume statistical noise which implies that all the error 
term in the estimation is attributed to inefficiency. 
4. As mentioned earlier, DEA is a non-parametric technique, which makes 
hypothesis testing difficult. 
For more discussion on DEA technique, work of Fare et al. (1994)^', Ali and Seiford 
(1993)^^ Mester (1994)^^ Chames et al (1994)^^ and Seiford (1996)^^ may be 
referred. 
DEA and measurement of efficiency 
In the context of DEA, whereas allocative efficiency is defined as the effective choice 
of inputs vis. a vis. prices with the objective of minimising production costs (i.e. 
Selection of an effective production plan), technical efficiency investigates how well 
the production process converts inputs into outputs (i.e. effective implementation of 
27 
the production plan) (A vkiran, 1999) .The technical inefficiencies may arise due to 
the ineffective performance of the production plan in transforming inputs to outputs 
(pure technical inefficiency) and due to the departure of the DMU from the most 
productive scale size (scale inefficiency). Banker (1984)^^ suggests that MPSS, is the 
size of operations where a DMU's production of outputs is maximised per unit of 
inputs. 
In this chapter, various concepts and models related with evaluation and measurement 
of efficiency were discussed. Also types of efficiency: Technical and allocative 
efficiency were specified. The technical efficiency could be decomposed into pure 
technical and scale efficiency. The features of the DEA model that have been 
employed in the current study were discussed. The differentiation between the CRS 
and the VRS approaches of the DEA model was highlighted . 
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The next chapter deals with the methodology adopted in the current study. It defines 
the research objectives and clarifies the reasons for choosing DEA for the present 
research study. The choice of inputs and outputs is an important decision in 
measurement of efficiency. The same is highlighted in the following chapter. 
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CHAPTER IV 
METHODOLOGY 
The previous chapter provided useful insights on the conceptual framework used in 
evaluation of efficiency of the banks. To gain meaningful results from the research, a 
rigorous methodology should be followed. The methodology adopted in the current 
study is discussed in the present chapter. It puts forth the research objectives in detail. 
Further, it discusses the Data Envelopment Analysis (DEA) model in depth followed 
by clarifying at each stage why certain approaches, for example, CCR v/s BCC, 
intermediation approach v/s production approach etc., related with DEA have been 
chosen for the current study. 
This chapter is broadly divided into four sections: Section 4.1 discusses the relevance 
of efficiency in context of banking; Section 4.2 highlights the research objectives; 
Section 4.3 discusses various approaches used related with DEA in the current study 
and finally Section 4.4 discusses sampling, data collection, analysis and presentation 
of the findings. 
4.1 Efficiency of the banking sector 
This study investigates the efficiency levels of commercial banks operating in the 
Indian banking system. The empirical evidence on bank efficiency in India aims to 
bring to light the features related with the impact of economic and financial reforms 
that have taken place in the early nineties of the previous century. 
In developing countries particularly, the financial sectors have been characterized by 
relafively high levels of government controls. The regulatory authorities maintain a 
protected environment which prevented any competition that could arise amongst the 
various financial sectors. Over the last two decades, there has been a major shift. In 
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India, financial services have suddenly emerged as a functional area since 1991. Its 
impact has been so strong that it has gradually become very significant in the market 
driven economy, which caters to the growing needs of the consumer. Institutions and 
markets representing this sector play a significant role in the operations of the 
economic system. Financial services sector has shown a surprising capacity for 
change innovation and adaptation. 
On the demand side, customer preferences have changed drastically as they have 
more product / service options to choose from at fiercely competitive prices. On the 
supply side, the globalization of the financial markets has actually led to deregulation 
by the regulatory bodies, innovation and automation. These factors consequently give 
rise to fierce competition among the competing sectors leading to reductions in costs 
and diminishing profit margins. 
With the advent of sophisticated technological progress, the financial institutions are 
able to extend their activities beyond narrow national boundaries. They have been 
able to capture a greater market share within national and overseas markets by 
providing competitive products at a lower price. Phone banking and Internet banking 
have taken the banks to a completely changed arena. As such, banks are today lacing 
a large competition from both banks and non-bank institutions, needless to mention 
increased competition within the banking and financial services sector overall. 
Thus this study will focus on the impact of dereguladon on the efficiency of the 
commercial banks operating in India. In this study, the objective is to find out that 
how optimally are the resources being utilized by the banks. 
Intermediation approach v/s Production approach 
There has been a constant debate on the choice of inputs and outputs of a bank for 
measuring its efficiency. The choice of inputs and output by large depends on how 
the financial institutions are viewed in terms of business: Are they considered as the 
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production units or intermediaries between the providers of money and the users of 
money? 
There are mainly two approaches that have been discussed in the existing literature. 
The first is, Intermediation approach, where banks are viewed as intermediaries 
between the provider of funds and users of fiinds. In this approach, deposits are 
regarded as being converted into loans ( Mester, 1987)'^. This approach is preferred 
as it also normally takes the interest expense into account , which accounts for a 
large proportion of a bank's cost (Elyasiani and Mehdian, 1990; Berger and 
Humphrey, 1991)'^'^. The inter-mediation approach is also extremely adaptable 
since categories of deposits, loans and financial investments and financial borrowmgs 
may be assigned as either inputs or outputs (Colwell and Davis, 1992) . In this 
approach, output is defined as the money value of deposits and loans and the mputs 
include money value of labour, fixed assets and equipment and loanable fiinds. 
The second approach is the Production approach, where banks are viewed to be 
producing deposits and loans (outputs) using capital and labour (inputs). The 
production approach takes into account physical inputs and outputs, and does not 
assign a monetary value to a specific input or output. The main outputs are deposit-
related services, since depositors are willing to pay for the liquidity and security 
services provided by the bank. This activity absorbs capital, labor and other physical 
resources deployed by the bank. (Cook et al, 2001 )^°. A most prominent criticism of 
this approach is that it does not take into account the interest costs which comprise a 
major proportion of expenses of the expenses in most countries. Sherman and Gold 
(1985)^', Terrier and Lovell (1990) ^^ and Fried et al. (1993)" follow this approach. 
"The production approach may be somewhat better for evaluating the efficiencies of 
branches of financial institutions, because branches primarily process customer 
documents for the institution as a whole and branch managers typically have little 
influence over bank funding and investment decisions. The intermediation approach 
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may be more appropriate for evaluating entire financial institutions because this 
approach is inclusive of interest expenses, which (depending on the phase of the 
interest rate cycle) often accounts for one-half to two-thirds of total costs. The 
intermediation approach may be superior for evaluating the importance of frontier 
efficiency to the profitability of the financial institution, since minimization of total 
costs, not just production costs, is needed to maximize profits" (Berger and 
Humphrey, 1997)'". 
There are two more approaches which have been discussed in the literature though 
not often used. These are the Value added approach and the User cost approach. 
In Value added approach labour, physical capital and purchased funds are classified 
as inputs and high value creating activities such as making loans and taking deposits 
are classified as outputs and measured in dollar terms (Wheelock and Wilson, 
1995)^^ 
The User -cost approach assigns an asset as an output if the financial returns are 
greater than the opportunity cost of fiinds. Similarly, a liability item is regarded as an 
output if the financial costs are less than the opportunity cost. If neither of these 
conditions is satisfied, the asset or the liability is classified as input (Berger and 
Humphrey, 1992) . It may be worthwhile to note that the designation of assets and 
liabilities as inputs or outputs may change frequently with changes in the market 
conditions such as interest rate fluctuations. 
The intermediation approach has been the most commonly used approach. As this is a 
preferred approach in case of financial institutions, this study will follow the 
intermediation approach. 
4.2 Research objectives 
The aim of this study is to evaluate the efficiency of the banks operating in the India 
in the post-reform era. Thus, the impact of deregulation and liberalizations that took 
Methodology 69 
Chapter IV 
place in the year 1992 onwards in India will be examined in the area of the banking 
sector. 
There are various reasons for undertaking this study: 
1. Very little empirical work has been done to investigate efficiency levels of 
banks in the Indian environment. The empirical exploration may result in 
some interesting insights that should be of interest to regulators and policy 
makers operating in India and to the financial institutions themselves. 
2. This study should enable the assessment of the economic and financial 
reforms that have taken place in India over last thirteen years. Further, the 
study could provide usefiil insights to assess whether the impact of these 
reforms under the purview of deregulation on the efficiency of banks has been 
in the desirable direction. This should provide useful policy information. 
3. Furthermore, this study aims to provide empirical evidence about efficiency 
differences across banks under different ownership structures that exist in 
India: public sector, private sector and the foreign owned banks. 
4. The study fiirther seeks to assess whether there is a link between efficiency 
levels and the quantum of bad loans that exist in the banking system. 
5. Furthermore, this study attempts to presents some methodological suggestions 
as to how technical efficiency is best evaluated. 
To summarize, this study will deal with three prime objectives: 
Objective 1. To measure the efficiency of commercial banks across different 
ownership structures operating in India for the five year period 
1997-2001. 
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Objective 2. To establish a relationship between the efficiency estimates and 
the level of non performing loans existing in the commercial banks 
operating in India. 
Objective 3. To study the robustness of the efficiency scores obtained by 
comparing efficiency scores calculated using the DEA model. 
Thus the hypotheses formulation is as under: 
Hypothesis 1 
HQ: The efficiency of the commercial banks operating in India has not changed over 
the five year period 1997-20001. 
Hi: The efficiency of the Commercial Banks operating in India has improved over 
the five year period 1997-2001. 
Hypothesis 2 
HQ: The Government owned banks are as efficient as their private and foreign 
counterparts. 
H|: The Government owned banks are less sufficient as compared to their private and 
foreign counterparts. 
Hypothesis 3 
HQ: The banks have not changed in terms of their competitiveness following 
liberalization and deregulation. 
Hi: The banks have become more competitive following liberalization and 
deregulation. 
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Hypothesis 4 
Ho: There is no relationship existing between efficiency estimates and the level of 
non-performing assets. 
Hi: There is a negative relationship between efficiency estimates and the level of 
non-performing assets. 
Hypothesis 5 
Ho: The efficiency scores obtained by any model used are robust and are a good 
indication for policy decisions. 
Hi: The efficiency scores obtained by any model are not robust. 
4.3 Model: Data envelopment analysis 
Sherman and Gold were the first to apply DEA to banking (Molyneux et al., I996y. 
Some recent research studies that have used DEA to measure efficiency of financial 
institutions are Dekker and Post (2001)^, Hartman et al. (2001) , Kuosmanen and 
Post (2001)^ Saha and Ravisankar (2000)^ Seiford and Zhu (1999)^ and 
Athanassopoulos (1997)^. 
In one of his recent speeches, Shri Bimal Jalan insisted on the use of non-parametric 
methods to carry out meaningful study in the area of banking. "A serious limitation of 
the applicability of standard economic analysis to banking relates to the inadequacies 
of the data-base. Absence of long time series data storage in the banking industry 
often poses serious problems to the quest for the formal analytical relationships 
between variables. Even if such data exist, the presence of structural breaks ma> blur 
meaningful analysis based on traditional formulation. Economists need to rhink 
innovatively to overcome this problem. Use of panel regression, non-parametric 
methods and multivariate analyses could go a long way in understanding and 
validating behavioural relationships in banking" (Jalan, 2002)^. Frontier efficiency is 
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an objectively determined quantitative measure that removes the effects of market 
prices and other exogenous factors influencing observed performance. Thus, it might 
be advantageous to use it over other indicators of performance (Bauer, et al, 1998) 
Frontier analysis is essentially a sophisticated way to benchmark the relative 
performance of production units and help managers to improve perfonnance by 
identifying "best" and "worst practices" associated with high and low measured 
efficiency (Berger and Humphrey, 1997) . 
"DEA has proven to be a valuable tool for strategic, policy, and operational problems, 
particularly in the service and non-profit sectors. Its usefiilness to benchmarking is 
adopted to provide an analytical, quantitative benchmarking tool for measuring 
relative productive efficiency. That is, DEA generally focuses on technological, or 
productive, efficiency rather than economic efficiency" (Barr et al, 1999)". Using 
DEA, the relative efficiency scores of various Decision-Making Units (DMUs) in the 
particular sample can be calculated. The DMUs could be the banks or branches of 
banks. The DEA estimate compares each of the banks or branches in that sample with 
the one that is the best practice observation / DMU in the sample. It separates the 
efficient DMUs in the sample from the non-efficient ones. 
A separate frontier for each of the years during the study period is taken as this is a 
critical issue in a dynamic business environment because a bank may be most 
efficient in one year and the situation may not be the same the next year. In the Indian 
context it becomes all the more important as there is an on going restructuring in the 
banking sector in the post liberalization era. A separate frontier will highlight the 
changes taking place in the macroeconomoy and the supervisory policies of RBI. "In 
the context of DEA, allocative efficiency is defined as the effective choice of inputs 
vis-a-vis prices with the objective of minimizing production costs (i.e., selection of an 
effective production plan), whereas technical efficiency investigates how well the 
production process converts inputs into outputs (i.e. effective implementation of the 
production plan)"Avkiran (1999)'I 
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In this study the technical efficiency is being evaluated . Allocative efficiency has not 
been addressed in this study for the reasons given below: 
Firstly, the literature suggests that technical efficiency is more prevalent \n the 
banking industry. 
Secondly, it is not practical to get the input prices in the banking industry. Thus, the 
input prices are generally approximated which can lead to inaccuracy in the results. 
Thirdly, it is of significance to understand that in the banking industry we are not 
really concerned with the right choice or combination of inputs given their prices 
(unlike manufacturing industry). This is what is determined by allocative efficiency. 
On the other hand we are concerned how well the inputs are utilized so as to see that 
there are minimum wastages. This is what the technical efficiency determines. Thus 
the focus of this study is determining the technical efficiency of the Indian banking 
system. Therefore, in the subsequent discussions term efficiency refers to the 
technical efficiency. 
4.3.1 DEA: Choice of CCR v/s BCC 
The CCR model assumes the constant returns to scale and the BCC model 
assumes the variable returns to scale. 
"The CRS assumption is only appropriate when all DMUs are operating at an optimal 
scale" (Casu and Molyneux , 2000)'^. But in practice, imperfect competition and 
constraints on finance may not allow the DMU to operate at optimal scale. 
Consequently, the use of the CRS will result in measures of technical efficiency (TE) 
which are confounded by scale efficiencies (SE) in case the DMUs are not operating 
at the optimal scale. In other words, Constant returns to scale model assumes that 
there is no significant relationship between the scale of operations and elficiency. 
Large banks are assumed to be just as efficient as small banks in converting inputs to 
Methodology 74 
Chapter IV 
outputs. "Under constant returns to scale, input minimization and output 
maximization produce the same relative efficiency scores, provided all the inputs are 
controllable. On the other hand, variable returns to scale means a rise in inputs is 
expected to result in a disproportionate rise in outputs" (Drake and Howcroit, 1994) . 
"Allowing for variable returns to scale always results in higher efficiency because 
DMUs that were efficient under constant returns to scale are accompanied by new 
efficient DMUs that might operate under increasing or decreasing returns to scale. 
Allowing for variable returns to scale reveals the impact of only a few relatively small 
banks that were spanning the production possibilities frontier under the CCR model" 
(Jemric 2002) '^ 
The BCC (allowing for VRS) model allows the technical efficiency (TE) to be 
decomposed into pure technical (PTE) and scale efficiency (SE). It helps to determine 
whether banks have been operating at most productive scale size (MPSS), increasing 
returns to scale (IRS) or decreasing returns to scale (DRS).The CCR model does not 
decompose the technical efficiency scores into the pure technical(PTE) and scale 
efficiency (SE). 
Thus, it may be important not only to view the overall technical efficiency measure 
but also to view different components of the same. Then only the deficiencies can be 
pointed out accurately and the policy improvements can take place in the right 
direction. As Avkiran (1999)'^ suggests, "A sensible approach is to run the DEA 
model under CRS and VRS and compare the efficiency scores. If the majority of the 
DMUs emerge with different scores under the two assumptions, then it is safe to 
assume VRS. Put another way, if the majority of DMUs are assessed as having the 
same efficiency, one can work with CRS without being concerned about scale 
inefficiency confounding the measure of technical efficiency." 
In this study, technical efficiency is first evaluated using the CCR model. In the 
second stage (objective 3), the BCC model is employed to decompose the technical 
efficiency scores into pure technical (PTE) and scale efficiency (SE) scores so that 
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the study can provide some useful insights regarding not only the overall mechanical 
efficiency of the banks, but also regarding the pure technical efficiency, that reflects 
the managerial competence and scale efficiency that reflects the efficiency in terms of 
scale of operations. 
4.3.2 Selection of inputs and outputs 
As the environment in which the banking system operates is governed to a large by 
the economic policies and statutory guidelines in each country, the choice of inputs 
and outputs may differ for every country. Various combinations used by existing 
literature are complied separately for the Indian context (see Table 4.1) and 
International context (see Table 4.2). 
Methodology 76 
iChapter IV 
\^X 
V 
TABLE 4.1 
'^^''••/•n-.Tjni'vi 
SHOWING INPUTS AND OUTPUTS FOR STUDIES CARRIED OUT I \ 
INDIAN CONTEXT CONDUCTED USING DEA 
Researcher 
Bhattacharya et a/(1997)" 
Pal et al(1999f'' 
Das (2000)^' 
Saha et al( 2000) '^"^ 
Sathye(2001)^" 
Kumar and Verma ( 2003) '^^  
Ram Mohan ( 2003) •" 
Ram Mohan ( 2004) '^ ^ 
Input variable 
Interest expense, operating 
expense 
Net worth, borrowings, 
operating expenses, number 
of employees and number 
of branches 
Deposits borrowings and 
number of employees 
Branch, staff, establishment 
expenditure and non 
establishment expenditure 
(excluding interest 
expenditure). 
Model A: Interest expenses, 
non interest expenses 
Model B: Deposits and staff 
numbers 
Physical capital, labour and 
loanable funds 
Interest cost and operating 
cost (which includes labour 
and non labour, non interest 
costs) 
Deposits and operating 
costs 
Output variable 
Advances, investments and 
deposits 
Deposits, net profits, 
advances, non interest 
income, interest spread 
Margin, commission 
Deposits, advances, 
investments, spread , total 
income, interest income, non 
interest income and working 
fiinds. 
Interest income and non 
interest income 
Net loans and non interest 
incomes 
Spread and non mterest 
income 
Loan income, investment 
income, and non interest 
income 
Loans, investments and other 
income 
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Coelli et al (1998)^^ suggests that taking a higher number of variables reduces the 
number of technically inefficient units. Thus in the current study instead of clustering 
the DEA model with two many variables two separate models have been formulated. 
Sathye (2001 '^*^ is the only author who has carried out the study on the Indian banking 
system using more than one set of inputs and outputs using DEA model "The 
standard procedure of starting by a priori view of what inputs and outputs should go 
into the calculation of efficiency should be revised, as different models and 
specifications can produce different efficiency results for a given institution. A more 
realistic view would be to accept that efficiency is a multidimensional concept, and 
that several models ought to be estimated and combined before managerial action is 
taken to improve the way in which a financial institution works" (Cinca et al, 2002) . 
This study uses two different models on basis of specification of inputs and outputs: 
"Revenue focus' and "Business focus". These are discussed below. 
4.3.2.1 Model 1: Revenue focus 
A significant impact of financial sector reforms has been the deregulation of the 
lending rates. The banks are free to decide upon their lending rates. As this 
component affects the interest income, the main source of revenue for the banks, it 
should be chosen as one of the outputs. Banks are now also focusing more and more 
on the non-interest income (fee based income), commissions and brokerage as this 
provides a hedge to the banks against the fluctuations in the interest rates caused in 
the macroeconomy. Thus, the model will aim to measure management's success in 
controlling costs and generating revenues (see Avkiran, 1999)'^. Thus, in this model, 
the outputs would take care of these aspects. Hence, interest income (yj) and fee, 
commission and brokerage (yi) are being taken as outputs. 
Against these, the inputs taken are the Interest expense(xi) and Non interest 
expense(x2). The interest expense constitutes the largest proportion of the expenses in 
banks. With expanding branch networks and requirement of adequate manpower, the 
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operating expenses (rentals and salaries) of the banks are also quite high. Anand 
(1993)" observed that for the year 1991, banks expended approximately 25% of the 
operating costs on deposit mobilization. 
Model 1 
Inputs - Interest expense(xi), Non interest expense(x2). 
Outputs - Interest income (yO, Fee, commission and brokerage (y2). 
The same set of inputs and outputs has been take in some recent studies (see 
Sathye,2001)''^ (Sturm and Williams, 2004)^^ ,(Vedula and Tripe, 2004)^^ 
4.3.2.2 Model 2: Business focus 
Banks no longer operate in a closed environment. Earlier banks had scarce liquidity 
available for lending. There used to a stiff competition amongst the loan applicants 
for approval of their loan applications. Today in the post liberalized environment the 
situation has changed. Massive liquidity availability generated through deposits and 
other sources has forced the banks to ensure that they have enough assets: loans and 
investments- to match these liabilities. Thus, the second model is basically to see how 
well they are able to work as a business unit and generate enough business from the 
masses. 
Banks are investing in fixed assets with advent of technology. ATM networks, 
sophisticated software and hardware are receiving more focus. "For instance, ATMs 
have emerged as an alternative banking channel which facilitates low cost 
transactions vis-a-vis traditional branch banking. The increased used of modem 
technology by foreign banks and new sector banks has helped them to increase their 
market share vis-a-vis public sector banks. Modem clearing operations, electronic 
funds transfer system and centralized funds management are some projects receiving 
priority of RBI to enhance customer service in the banking sector" (Muniappan, 
CO 
2003) . Also as human capital, though not assets in the real sense are a very 
important dimension as there has been a constant debate whether the employees 
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recruited by the banks are adequate or more than adequate. During last 7-8 years a 
large number of banks have opted for VRS schemes. 
Thus, it will be investigated how well are the banks working as business units in 
conversion of deposits, fixed assets and expenses incurred on employees into 
advances and investments. This viewpoint is pertinent in today's context. Thus in the 
"business focus" model the inputs and outputs chosen are as follows: 
Model 2 
Inputs - Deposits (xi), Fixed assets(x2) and Expenses incurred on employees (x^). 
Outputs- Advances (yi) and Investments (y2). 
There have been different opinions about deposits being considered as inputs or 
outputs. Berger et al (1993)^^ opine that if the interest paid on the purchased funds is 
accounted for then deposits should be considered as inputs whereas Berg et al 
(1991) maintain that deposits should be treated as an output because they represent 
a resource consuming activity. This study will regard deposits as inputs following the 
former argument. Mester (1989)^', and Elyasiani and Mehdian (1992)'^ treated 
deposits as inputs; Berger and Humphrey (1991)'^, and Ferrier and Lovell (1990)'^ ^ 
treated deposits as outputs; they are treated simultaneously as inputs and outputs by 
A lye t a l (1990f l 
4.4 Sampling , Data Collection , Data Analysis and Data Presentation 
4.4.1 Sampling 
The time frame chosen is five years 1996-97 onwards to the year 2000-01. In year 
1994-95, the liberalization in the lending rates started , for example, the minimum 
lending rate for loans over Rs. 2 lakhs was freed. In 1996-97, freedom on deposit 
rates was given to banks ,e.g., the banks could fix the deposit rates for terms above 
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one year maturity. Thus, year 1996-97 witnessed freedom both in terms of lending 
rates and deposit rates. As these are constitute the main expenses and revenues of the 
banking business, the year can be taken as an important beginning year for this study. 
Since five year period was felt to be a sufficient time period to indicate a trend, this 
study has considered all the commercial banks which were operating in India during 
the period 1997-2001. 
As per RBI reports , in the years 2000-01, the number of scheduled commercial banks 
operating in India were as follows: 
Public sector banks: 27 
Private sector banks:31 
Foreign banks in India:42 
There are two important aspects of DEA following which it is preferable to study the 
population of banks. Firstly, it is sample specific. Secondly, it gives the relative 
efficiency scores and not the absolute efficiency scores." This means that the best 
performing DMU out of the group will be shown as 100% efficient. The rest of the 
DMUs will be benchmarked against this one. Another way of expressing this is to 
say that an efficient unit does not necessarily produce the maximum output feasible 
for a given level of input (Miller and Noulas, 1996)^^. 
Data for few banks could not be included as they either joined late, or were closed 
down or merged with some other bank during the study period. The private banks that 
were dropped from the study are: Bank of Madura, Bareilly Corporation Bank, The 
Times Bank. 
The foreign banks which had to be withdrawn from the sample are: British Bank of 
Middle East, Commercial Bank of Korea, Hanil Bank, Sumitomo Bank, Toronto 
Dominion Bank, Bank Muscat international, KBS Bank, and Morgan Guaranty Bank. 
Methodology 85 
Chapter IV 
Thus , this study has studied the population comprising 94 banks that were operating 
in kidia during the period 1997-01: 27 public sector banks, 31 private banks and 36 
foreign owned banks. The names of the banks that have been included in the study are 
available in Annexure I. 
In case of DEA, the sample size should be generally larger than the product of the 
number of inputs and outputs (Dyson et al ,1998)^'', though DEA can be used even 
for smaller sample size ( Evanoff and Israilevich, 1991)^^. Some studies carried out 
had smaller sample sizes (see Sherman and Gold,1985r'; (Parkan, 1987)' ; (Oral and 
Yolalan,1990)^''; (Haag and Jaska, 1995)^^ Another rule of thumb suggests that the 
sample times should be at least three times in size the sum of the inputs and outputs 
for a bank (Stem et al, 1994)^^ Button (1992/^ highlights that the measured DEA 
efficiency in small samples is sensitive to the difference between the number oi firms 
and the sum of inputs and outputs employed. This is because the small number of free 
dimensions remaining increases the chance of each firm being seen as efficient. A 
single errant observation can have profound effects on estimates of DEA frontiers 
(Greene, 1993)^^. Thus in this study, the sample size of 94 is sufficiently large to take 
care of the constraints imposed by the requirement of the DEA model. 
4.4.2 Data Collection 
The data has been collected from secondary sources. The data used in this study is 
financial information available in the Annual reports of the banks and RBI 
publications. 
4.4.3 Data Analysis 
The data have been analyzed using a non-parametric model called as Data 
envelopment analysis (DEA) which has been discussed in detail in Chapter 3. The 
software used to carry out the calculations is DEAP. 
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4.4.4 Data Presentation 
The results obtained from the data analysis have been presented in chapter 5 and 6. 
Tabular charts and graphs are used to present the data findings. 
Thus, in this chapter, it is seen that the research objectives on measurement of 
efficiency of the banks operating in India are of significant importance in the present 
context. The choice of the DEA model is appropriate to measure efficiency of the 
banking sector. The relevance of choice between CCR and BCC model has been 
discussed. Further as selection of inputs and outputs is of great relevance in 
measurement of efficiency, an in-depth discussion is done on the choice of same 
taking into account different perspectives: Revenue focus and Business focus. 
Chapter 5 presents the results and findings using the methodology explained in this 
chapter. 
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RESULTS AND ANALYSIS I 
The previous chapter discussed the methodology used in the present study. It may be 
recollected that this study attempts to measure the efficiency of the commercial banks 
operating under three different ownerships existing in the Indian banking mdustry: 
public sector, private sector and foreign owned. A non-parametric approach called as 
Data Envelopment Analysis (DEA) has been used. There are three objectives of the 
current research. 
The first two objectives are analyzed in the current chapter. The third objective will 
be discussed in chapter 6. 
As discussed earlier, the first two objectives will be studied via four hypotheses, 
formulated on basis of popular market perceptions, which are as follows: 
Objective 1 : To measure the efficiency of commercial banks across different 
ownership structures operating in India for the five year period 
1997-2001. 
To study this objective, the following three hypotheses are formulated. 
Hypothesis 1 
Ho: The efficiency of the commercial banks operating in India has not changed over 
the five year period 1997-20001. 
Hi: The efficiency of the Commercial Banks operating in India has improved over 
the five year period 1997-2001. 
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Hypothesis 2 
HQ: The government owned banks are as efficient as compared to their private and 
foreign counterparts. 
Hi: The Government owned banks are less sufficient as compared to their private and 
foreign counterparts. 
Hypothesis 3 
HQ: The banks have not changed in terms of their competitiveness following 
liberalization and deregulation. 
H I : The banks have become more competitive following liberalization and 
deregulation. 
Objective 2. To establish a relationship between the efficiency estimates and 
the levels of non performing loans existing in the commercial 
banks operating in India. 
Hypothesis 4 
HQ: There is no relationship existing between efficiency estimates and the level of 
non-performing assets. 
Hi: There is a negative relationship between efficiency estimates and the level of 
non-performing assets. 
The present chapter is hence organized in four sectors: 
Section 4.1 discuses the results and analysis of hypothesis 1 
Section 4.2 discuses the results and analysis of hypothesis 2 
Section 4.3 discuses the results and analysis of hypothesis 3 
Section 4.4 discuses the results and analysis of hypothesis 4 
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For these four hypotheses, the inputs an outputs are chosen as per the "revenue focus 
model" and the data is analyzed using the DEA CRS model . The results of the first 
four hypotheses are thus presented in this chapter. The results of the fifth hypothesis 
are discussed in the following chapter. For each hypothesis, analysis is done for the 
temporal trend followed by an ownership wise comparison. 
5.1 Hypothesis 1: 
HQ: The efficiency of the commercial banks operating in India has not changed over 
the five year period 1997-2001. 
Hi: The efficiency of the Commercial Banks operating in India has improved over 
the five year period 1997-2001. 
5.1.1 Temporal pattern 
The banks show overall an increasing efficiency over the study period. Thus, the 
impact of deregulation has been observed to be positive in the Indian contexi. The 
efficiency has shown a clearly increasing trend for the first three years though it has 
shown a slight decline with respect to the best performing year (1999) (see figure 
5.1). These results are consistent with findings of another study considering a 
temporal trend carried out by Bhattacharya (1997)' in which he reported that the 
overall average performance increased after 1987 for the study period 1986-91. 
Table 5.1: Average effciency of the commercial banks operating in India 
Measure/ Year 1997 1998 1999 2000 2001 
Average efficiency 0.46713 0.48627 0.52309 0.51083 0.50185 
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Figure 5 . 1 : Average efficiency of tiie commerc ia l banks in 
India 
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In many economies, liberalization has been found to benefit the efficiency of banking 
sector. Improvements in case of the following countries have been reported: Australia 
(Sturm and Williams, 2004)^ Portugal (Canhoto and Dermine, 2003)^ Taiwan (Shyu, 
1998/, Korea (Gilbert and Wilson, 1998)^ Thailand (Leightner and Lovell, 1998)^ 
Turkey (Zaim, 1995)', Norway (Berg et al., 1992)^ In case of Turkish banks, over 
the period 1988 to 1996, efficiency of the banking system first increased owing to 
competition, but later decreased due to high cost of funding and over-staffing and -
branching issues (Isik and Hassan, 2002) . 
Few countries, it is observed the results obtained are not favourable: Spain ((Grifell-
Tatje and Lovell, 1996)'" where deregulation appeared to have decreased efficiency. 
Cook et al (2001)" found similar results for Turkish banks that there was no 
improvement in the overall intermediary efficiency of the Turkish banking system 
over time. 
Indeed, in some cases, deregulation appears to have led to a reduction in measured 
productivity rather than an improvement. The implication for government policy is 
that the conventional wisdom which holds that deregulation always improves 
efficiency and productivity may be incorrect. Industry conditions prior to 
deregulation and other incentives may intervene. Measurement over longer time 
periods may eventually show a net improvement in both efficiency and productivity 
but this has not yet been demonstrated" (Berger and Humphrey, 1997)'^. In case of 
the U.S., banking efficiency was relatively unchanged by the deregulation of the early 
1980s (Bauer, Berger, and Humphrey, 1993; Elyasiani and Mehdian, 1995)'^•'^ In 
essence, worldwide, there have been mixed results for the results of deregulation on 
the banking efficiency. 
5.1.2 Ownership wise analysis 
The public sector banks and private sector banks have shown an increasing trend over 
the study period. The foreign banks do not clearly indicate a decreasing or an 
increasing trend over the study period as may be observed in figure 5.2. 
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Table 5.2: Average efficiency scores of public, private and foreign banks 
operating in India 
Measure/ Year 
Average efficiency of 
Public Sector Banks 
(Year wise) 
Average efficiency of 
Private Sector Banks 
(Year wise) 
Average efficiency of 
Foreign Banks 
(Year wise) 
1997 
0.279 
0.435 
0.636 
1998 
0.303 
0.452 
0.654 
1999 
0.334 
0.521 
0.666 
2000 
0.327 
0.512 
0.647 
2001 
0.300 
0.528 
0.623 
Average 
0.3084 
0.4896 
0.6452 
Bhattacharya (1997)' found contradictory results for the periods 1986-91. He 
observed that public sector banks showed a significant decline in average efficiency. 
In this regard, private banks showed almost no change and foreign banks showed a 
remarkable increase in efficiency. 
vl5 Das (2003) studied the impact of dereguladon on the public sector banks over the 
time period after nationalization and compared the efficiency of the banks prior to 
deregulation with the efficiency in the post deregulation era. He measured overall 
efficiency for the years 1970, 1978, 1984, 1990 and 1996 and concluded that overall 
efficiency has declined in the post regulafion era. He has attributed inefficiency more 
to technical inefficiency rather than allocative inefficiency. 
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Figure 5.2: Average efficiency of public, pr ivate 
and foreign banks opera t ing in India 
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5.2 Hypotheses 2: 
HQ: The government owned banks are as efficient as compared to their private and 
foreign counterparts. 
H]: The Government owned banks are less sufficient as compared to their private and 
foreign counterparts. 
5.2.1 Temporal pattern 
The efficiency scores clearly indicate that in each of the years during the study 
period, foreign banks have outperformed both private sector and public sector banks. 
Private sector banks get a second position and public sector rank the last in all the five 
years. 
• In 1997, 8.5% banks were found to be efficient, out of which 75% are the 
foreign banks, 25% are private banks and 0% pubic sector bank. 
• In 1998, 9.6% banks were found to be efficient, out of which 78% are the 
foreign banks, 22% are private banks and 0% pubic sector banks. 
• In 1999, 6.4% banks were found to be efficient, out of which 83% are the 
foreign banks, 17% is private bank and 0%pubic sector banks. 
• In 2000, 6.4% banks were found to be efficient, out of which 83% are the 
foreign banks, 17% is a private bank and 0% pubic sector banks. 
• In 2001, 6.4% banks were found to be efficient, out of which 83% are the 
foreign banks, 17%o is a private bank and 0% public sector banks. 
Thus every year dominance of foreign banks in terms of efficiency can be observed. 
The private banks have little presence amongst the most efficient banks. Surprisingly, 
public sector does not appear at all in any of the years. These results are summarized 
in table 5.3. 
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Table 5.3: Number of fully efficient banks across three ownerships 
Year/ Ownership 
1997 
1998 
1999 
2000 
2001 
Public 
0 
0 
0 
0 
0 
Private 
2 
2 
1 
1 
1 
Foreign 
6 
7 
5 
5 
5 
Total 
8 
9 
6 
6 
6 
Only two banks have been found to be fully efficient across the period 1997-01. Out 
of these two banks, one is a foreign bank, nannely, Sonali Bank. The other one is a 
private sector bank, the Indusind bank. There is no public sector bank in this 
category. Thus, it is observed that the foreign banks have dominated the list of the 
highly efficient banks in comparison to private and public sector banks. 
5.2.2 Ownership wise analysis 
The top ten performers, on basis of average efficiency scores, are 
Table 5.4 Most efficient banks on basis of average efficiency over period 1997-01 
S.no. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Name of the bank 
INDUSIND BANK 
SONALI BANK 
BANK OF CEYLON 
SIAM COMMERCIAL BANK 
CHO HUNG BANK 
STATE BANK OF MAURITIUS 
SAKURA BANK 
GLOBAL TRUST BANK 
CENTURION BANK 
CITIBANK 
Ownership 
Private 
Foreign 
Foreign 
Foreign 
Foreign 
Foreign 
Foreign 
Private 
Private 
Foreign 
Average efficiency 
1 
1 
0.9554 
0.9516 
0.931 
0.9186 
0.8982 
0.8946 
0.8754 
0.8684 
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As may be observed, 70% of the banks falling in this category are the foreign banks. 
There are seven foreign banks and three private banks. There are no public sector 
banks amongst the ten top performers during the period 1997-2001. 
The ten worst performers during the study period are 
Table 5.5: Least efficient banks on basis of average efficiency over period 1997-
01 
S.no. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Name of the bank 
VIJAYA BANK 
STATE BANK OF MYSORE 
BANK OF MAHARASHTRA 
UNITED BANK OF INDIA 
SANGLI BANK 
CENTRAL BANK OF INDIA 
SYNDICATE BANK 
BENARES STATE BANK 
UCO BANK 
INDIAN BANK 
Ownership 
Public 
Public 
Public 
Public 
Private 
Public 
Public 
Private 
Public 
Public 
Average efficiency 
0.2824 
0.2804 
0.2796 
0.2716 
0.2708 
0.2692 
0.2524 
0.25 
0.2452 
0.242 
Out of the worst performers, 80% banks are the public sector banks. 20% banks are 
the private sector banks. No foreign bank is present is this category. 
Interestingly, the best performer amongst the public sector banks, the Corporation 
Bank figures at 43rd position out of the total 94 banks taken for study (See Annexure 
VI). This surely reflects the weak state of the public sector banks. 
It is observed that between the three different ownership structures, the public sector 
banks clearly are inefficient in comparison to their private and foreign counterparts. 
The findings are in contradiction with findings by Bhattacharya (1997)' for the period 
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1986-91 where he observed that the publicly-owned banks are found to be the most 
efficient, and privately-owned banks the least efficient, in utilizing the resources at 
their disposal to deliver financial services to their customers. He found that on an 
average public sector banks were more efficient than the foreign owned and the 
private sector banks. The public sector banks had shown a decreasing trend over the 
study period and the foreign banks had indicated an increasing trend. They have 
emphasized the factor that the foreign owned banks exhibited below average 
performance through 1990, but displayed a drastically improved performance in the 
last year of the sample period, when there were nearly as efficient as pubHc sector 
banks. They state that "with the liberalization of the banking system in India, foreign-
owned banks are not just playing an active role in Indian financial markets; they are 
begiiming to set performance standards." Since considerable period has elapsed since 
the initiation of reform process, the study finds that the public sector banks are clearly 
inefficient that their private and foreign counterparts. Pal et al (2003)"' in their study 
found out that private sector banks were more efficient followed by foreign banks and 
the public sector banks ranking the least for the year 1999. Mohan and Ray (2004)'^ 
find that on an average the public sector banks were significantly better than private 
sector banks on revenue maximization efficiency but there was no significant 
difference between PSBs and foreign banks. PSBs were found to be significantly 
better than private banks in terms of technical efficiency. Sathye (2003)'^ by using 
two different models (two different sets of inputs and outputs) found that as per one 
model, having interest expenses and non interest expenses as inputs and interest 
income and non interest income as outputs, the public sector banks were most 
efficient (for year 1998) but as per the other model, where deposits replace interest 
expense, staff numbers replace non-interest expenses and net loans become proxy for 
net interest income, they were relatively inefficient as compared to the foreign banks 
but still more efficient than the private banks. Bhattacharya (1997)' has attributed the 
poor performance of the privately owned Indian banks to the fact "that these banks 
are still skeptical of the assurances of the central political authority; and particularly 
in the face of a continuing unstable political situafion they are responding to the 
liberalization process very cautiously." 
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Some studies have been carried out internationally which highlight the comparison 
between banks across different ownership: public, private and foreign. The findings 
of this study are consistent with resuhs obtained by Sturm and Williams (2004)" for 
the Australian banking industry for the deregulated period 1988-2001. Sathye 
(2001)'^ has found that on average Australian domestic banks were more overall 
efficient than foreign banks in the year 1996. Similar results were obtained by 
Avkiran (1999)^^ in his study on Australian banks for the period 1986-1995. 
In case of Croatian banks, foreign banks are more efficient than the domestic ones 
and that the private sector banks are more efficient than the state owned banks 
(Jemric and Vujcic, 2002)^'. The new banks are introducing new production methods 
and as a result are able to optimize the use of inputs. Consequently, the efficiency is 
improving and the interest spread is narrowing down. 
In case of Turkish banks, the public banks are more cost, allocative, technical and 
scale efficient than both the private and foreign banks (Isik and Hassan, 2002)^". 
There is a superiority of public sector to private sector as those public banks enjoy 
relatively much lower factor prices than the both domestic and foreign private banks. 
Jemric and Vujcic (2002) have found that regarding particular inputs, the DEA 
analysis conducted on Croatian banks suggests that the most significant cause of 
inefficiency among state - owned and old banks vs. foreign -owned and new ones is 
the number of employees and fixed assets. Between one half and two thirds of the 
inefficient banks had excess labour and too high costs of fixed assets both at the 
beginning and at the end of the period under different specifications. 
In the Portuguese case, that new entrants (including a few foreign banks) to a 
deregulated market were more efficient than incumbent banks (Canhoto and Dermine, 
2003) . The new banks were able to adopt and implement best practice techniques 
without being overburdened by overheads of less efficient historical investments. 
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As even today the public sector banks are controlling three fourths of the banking 
business in the Indian environment, the following section discusses in detail the 
performance of the public sector banks. 
5.2.3 The Performance of public sector banks 
The results of the current study suggest that the Corporation Bank, the OrientaJ Bank 
of Commerce, State Bank of Hyderabad, State Bank of Patiala and the Bank of 
Baroda emerge as the top five efficient banks amongst the public sector banks. These 
findings are comparable with the results brought out by Working Group on 
Restructuring of Weak Public Sector Banks headed by Shri M.S. Verma in the year 
1999. 
The Group had selected seven parameters for assessing a bank's strengths/weaknesses 
covering three major areas, namely, (a) solvency, (b) earning capacity and (c) 
profitability. These are as under: 
• Solvency 
i. Capital adequacy ratio 
ii. Coverage ratio 
• Earning capacity 
iii. Return on assets 
iv. Net interest margin 
• Profitability 
V. Ratio of operating profit to average working funds 
vi. Ratio of cost to income 
vii. Ratio of staff cost to net interest income (Nil) + all other income 
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According to the Working group, these ratios give a clear view of its growing 
strength or weakness over a period as also of its ability to compete against others in 
the market. The Working Group observed that based on the above analysis, public 
sector banks could be classified in terms of their strengths or weaknesses under three 
broad categories. 
Category 1: Banks where none of the seven parameters are met 
Category 2: Banks where all the parameters are met 
Category 3: Banks where some of the seven parameters are not met 
Out of the top five performers in the current study, three were also listed in category 1 
where all the seven parameters were met. The Corporation Bank, the Oriental Piank of 
Commerce and State Bank of Patiala were classified in Category 1. The other two 
banks, the State Bank of Hyderabad and Bank of Baroda, falling amongst the top five 
performers were declared by the working Group to be fairly placed to tackle the 
visible pointers to weaknesses through internal strategies. 
The Working group found that there were three public sector banks where none of the 
seven parameters were met. These were UCO Bank, United Bank of India and Indian 
Bank. It may be interesting to note that all these banks have been found to be amongst 
the worst five performers in the current study. 
The top five performers out of the 27 public sector banks are the Corporation Bank, 
the Oriental Bank of commerce, the State Bank of Hyderabad, the State Bank of 
Patiala and the Bank of Baroda. 
The Indian Bank is the worst performer with UCO Bank following it closely. It has 
been pointed out by the Working group declared the three banks: Indian bank, UCO 
bank and United bank of India -as weak banks. These banks were found to be trapped 
in vicious circle of declining capability of attracting good business and increasing 
need for capital support from the government. Their condition can be attributable to 
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Table 5.6: Average efficiency scores for the public sector banks (1997-2001) 
S.No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
Name of the Bank 
CORPORATION BANK 
ORIENTAL BANK OF COMMERCE 
STATE BANK OF HYDERABAD 
STATE BANK OF PATIALA 
BANK OF BARODA 
STATE BANK OF TRAVANCORE 
UNION BANK OF INDIA 
STATE BANK OF INDIA 
CANARA BANK 
STATE BANK OF SAURASHTRA 
STATE BANK OF INDORE 
ANDHRA BANK 
ALLAHABAD BANK 
DENA BANK 
STATE BANK OF BIKANER & JAIPUR 
BANK OF INDIA 
PUNJAB & SIND BANK 
PUNJAB NATIONAL BANK 
INDIAN OVERSEAS BANK 
VIJAYA BANK 
STATE BANK OF MYSORE 
BANK OF MAHARASTRA 
UNITED BANK OF INDIA 
CENTRAL BANK OF INDIA 
SYNDICATE BANK 
UCO BANK 
INDIAN BANK 
Efficiency Score 
0.4346 
0.4342 
0.3468 
0.3406 
0.3376 
0.3282 
0.3264 
0.3164 
0.3154 
0.3152 
0.3138 
0.3106 
0.31 
0.3088 
0.3042 
0.3002 
0.289 
0.2876 
0.2838 
0.2824 
0.2804 
0.2796 
0.2716 
0.2692 
0.2524 
0.2452 
0.242 
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slippage in capital adequacy, low levels of interest income, diminishing margins, 
increasing cost of operations and falling market share and that they were performing 
with minimum competitive efficiency. 
The Central Bank of India and Syndicate Bank, the other two banks, falling in the 
worst performers category were also found to have non-compliance with C AR and 
with five or six of the remaining efficiency parameters. As few of the Indian studies 
have just considered only the public sector banks it may be interesting to compare the 
findings of this study for public sector banks with results of other studies for the 
PSBs. Saha and Ravisankar (2000)^^ found that the Corporation bank was found to be 
most efficient bank for the year 1995 followed closely by the State Bank of Indore 
and the State Bank of Hyderabad. They state that for the period 1992-95 that "few 
banks like United Bank of India, UCO Bank, Syndicate Bank and Central Bank of 
India continued to be at the lower end of the relative efficiency scales during the 
study period. Some of them continue to be in tight spot even today. On the other 
hand, they found that banks like Corporation Bank, Oriental Bank of Commerce, 
State Bank of India, Canara Bank, State Bank of Hyderabad, Bank of Baroda and 
Dena Bank have consistently been among the relatively more efficient banks." Das 
(2000)^^ in his findings state that the technical efficiency was found to be 100 percent 
for five public sector banks: State Bank of Patiala, Corporation Bank, State Bank ol 
Bikaner and Jaipur, State bank of Mysore, State Bank of Hyderabad. The worst five 
performers for their study were Indian Bank, UCO Bank, United Bank of India, 
Indian Overaseas Bank and Canara Bank. Das (2003)'^ found Oriental bank of 
Commerce, Bank of Baroda, State Bank of Jaipur, State Bank of Hyderabad, State 
Bank of Indore, and the State Bank of India, to be the most technically efficient in the 
year 1996.Corporation Bank followed closely with 99 percent technical efficiency. 
Indian Bank was the worst followed next by the United Bank of India. According to 
Kumar and Verma (2003)^'' seven best performers for the year 2000-01, with a score 
of unity (100% efficiency) were; The State Bank of Bikaner and Jaipur, State Bank 
of Hyderabad, State Bank of Indore, State Bank of Mysore, State Bank of J'atiala, 
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Corporation Bank and Oriental Bank of Commerce. The worst performer was the 
United Bank of India, which was followed closely by the Indian Bank and Indian 
Overseas Bank. 
Thus it may be noted that in most of the existing literature, the Corporation Bank, 
Oriental Bank of Commerce and the State Bank of Hyderabad have been rated as 
efficient by most of the researchers. As for poor performance, Indian Bank. United 
Bank of India have been commonly quoted . 
5.3 Hypothesis 3: 
Ho.' The banks have not changed in terms of their competitiveness following 
liberalization and deregulation. 
Hi: The banks have become more competitive following liberalization and 
deregulation. 
5.3.1 Temporal pattern 
If the banks become more competitive, the variation (dispersion) in their efficiency 
scores should decrease. Thus, to see whether the banks are becoming more 
competitive in the post reform period, dispersion (standard deviation) of efficiency 
scores is calculated. Higher the standard deviation, lower is the competition and vice 
versa. 
The dispersion between the scores for the banks has decreased over the study period 
with an exception in the last year of the study period when it has increased ( see 
figure 5.3). Thus, the standard deviation decreases over time for the period 1997-2000 
but has increased in the year 2001. This is in contradiction to findings by 
Bhattacharya (1997) where he observed an increasing trend over the study period 
1986-1991. 
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Table 5,7: Variation in efficiency scores for banks operating in India 
Measure/ Statistic 
Standard deviation 
(Year wise) 
1997 
0.23602 
1998 
0.23548 
1999 
0.22364 
2000 
0.22154 
2001 
0,23429 
Thus, it indicates that in general the banking industry has been becoming more 
competitive over the observed period. 
Ownership wise trend 
The variability of the efficiency scores for PSBs is increasing over the study period 
(see figure 5.4) thus indicating that the response of the public sector banks to the 
reforms has been varied. Some of them seem to have withstood all these pressures. 
The reforms are thus leading to winners and losers amongst the public sector banks. 
The private sector also shows an increasing trend, though the rate of growth is not 
very high. No conclusive pattern emerges for foreign banks. 
The dispersion amongst the public sector banks is very less as compared to foreign 
and private sector banks which is probably reflection of a single ownership of 
government having more or less same practices and policies of all the banks in the 
public sector. But interestingly it is rising over the five-year period reflecting the 
improved practices of some of the public sector banks. 
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The standard deviation for private and foreign banks is significantly higher than 
public sector banks indicating that practices might differ due to different management 
ownership and managerial practices. 
Table 5,8: Variation (Standard Deviation) in efficiency of banks (ownership 
wise) 
Ownership/Year 
Public sector 
banks (Year 
wise) 
Private sector 
(Year wise) 
Foreign owned 
banks (Year 
wise) 
1997 
0.042 
0.209 
0.228 
1998 
0.034 
0.214 
0.226 
1999 
0.05 
0.212 
0.21 
2000 
0.058 
0.215 
0.207 
2001 
0.089 
0.215 
0.232 
Average 
0.0546 
0.213 
0.2206 
The public sector banks show the minimum average dispersion .The results are 
consistent with the findings of Bhattacharya (1997)'. The finding clearly reflects that 
the public sector banks are more familiar with the regulatory system as compared to 
their foreign counterparts. Bhattacharya (1997)' suggests that "the greater variability 
in the efficiency of foreign banks is also due to their dependence on less stable 
wholesale or corporate resources, interbank market borrowings, and refinance of 
assets. Domestic banks, on the other hand, have a more extensive branch network, 
assuring a more stable retail banking business." Sathye (2003)'^ showed similar 
results for public sector banks where they display lowest dispersion in comparison to 
private and foreign counterparts. However, Pal et al (2000)'^ had contradictory 
findings with public sector banks showing the highest dispersion, followed by foreign 
owned and least for privately owned banks. 
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Figure 5.4: Variat ion in efficiency of banks 
(ownership wise) 
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5.4 Hypothesis 4 
Ho: There is no relationship existing between efficiency estimates and the level of 
non-performing assets. 
H I : There is a negative relationship between efficiency estimates and the level of 
non-performing assets. 
Many research studies in banking literature have established relationships between 
efficiency, non-performing loans and the bank failure. "Failing banks are generally 
characterized with poor management quality, more problem loans, and less 
efficiency. Banks facing financial distress and thus susceptible to failure have been 
found to carry large proportion of non-performing loans" (Barr and Siems, 1994) \ 
Moreover, the research work carried on bank and thrift failures showed that there 
appears to be a positive relationship between operating inefficiency and failure rates 
(e.g., Hermalin and Wallace, 1994; Wheelock and Wilson, 1995)^'''". Positive 
relationship between inefficiency and failure is evident even a number of years before 
the bank failure (Barr, Seiford, and Siems ,1994)^1 
In the existing literature there has been a debate whether the NPAs are caused by 
uncontrollable (i.e., exogenous) or controllable (i.e., endogenous) factors. This is 
demonstrated by testing a set of hypotheses {bad luck, bad management and 
skimping) in the literature that describes the relationship between cost efficiency and 
non-performing loans. The bad luck hypothesis assumes that the non-performing 
loans are generally caused by uncontrollable (i.e., exogenous) factors such as adverse 
economic downturns. Therefore, the measured cost efficiency of banks may be low 
because of the operating cost of managing problem loans may be high. 
The bad management hypothesis,, however, assumes that problem loans are generally 
caused by controllable (i.e., endogenous) factors such as poor asset management The 
managers might not be appraising the loan applications in the right manner and also 
post disbursement the following up and monitoring may be inadequate. 'The 
skimping hypothesis maintains that high volume of problem loans may be a conscious 
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decision of a bank (i.e., endogenous) because its management might be trading off 
between short-term operating costs and long-run profitability. The management might 
rationally decide to reduce short-term expenses by skimping on the resources 
allocated to loan origination and monitoring at the expense of greater problem loans 
and associated costs in the future" (Isik and Hassan, 2002)^. Though Taeven (1999)' 
in his study has not included non-performing loans as an environmental variable, he 
has considered NPAs to be caused by endogenous factors, meaning that they are 
caused by bad management or monitoring of the loan portfolio. He opines that the 
exogenous factor such as negative economic shocks are likely to affect all banks in 
the same way and are therefore expected to have similar impacts on each banks profit. 
The results of the current study are given below: 
Relationship between banks as a group and NPAs 
A negative relationship is observed between the efficiency scores and the level of 
gross NPAs for the data taken for period 1997-2001. It is interesting to note that 
correlation coefficient between the overall technical efficiency & NPAs is negative, 
thus indicating an inverse relationship between the two. 
Table 5.9 Relationship between efficiency scores of banks and the level of NPAs 
Relationship between banks (ownership wise) and NPAs 
Banks as a group - NPAs 
Public sector banks - NPAs 
Private sector banks - NPAs 
Foreign owned banks - NPAs 
Correlation 
coefficient 
-0.2861 
-0.52358 
-0.46968 
-0.20099 
The given results cannot clearly indicate whether these results support bad luck or 
bad management hypotheses, but at least it is evident that the results do not support 
skimping hypothesis. The negafive relationship found between NPAs and efficiency 
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may be a reflection of poor management (bad management hypothesis) or an 
indication of adverse factors outside the management control (bad luck hypothesis). 
Whether these loans are being caused by endogenous or exogenous factors, the 
impact of NPAs is surely having a deteriorating impact on the efficiency of the banks 
Ownership wise analysis 
Public sector banks 
The relationship between the pubic sector banks and NPAs is significantly negative. 
The correlation coefficient between efficiency and gross NPAs is -0.52358. The 
public sector banks display the highest negative relationship amongst public, private 
and foreign banks. 
Thus, it can be concluded that there is a strong inverse relationship between the 
efficiency scores of the public sector banks and levels of non-performing assets 
prevailing in these banks. Thus, it is a matter of great concern for the public sector 
banks and controlling the level of NPAs in these banks may help in raising the 
efficiency of these banks. 
Private sector banks 
For the private sector banks, too, the efficiency, measures have a negative 
relationship with the NPAs. The correlation coefficient between efficiency and gross 
NPAs is -0.46968. The private sector banks display the higher negative relationship 
next to the public sector banks amongst public, private and foreign banks. Thus, the 
private sector banks too will improve their efficiency by reducing the levels of the 
Non-performing assets (NPAs). 
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Foreign banks 
The foreign banks also demonstrate a negative relationship between efficiency and 
NPAs, though the correlation coefficient is not very high. The correlation coefficient 
between efficiency and gross NPAs is -0.20099. The foreign owned banks display the 
least negative relationship amongst that found for public, private and foreign banks. 
Though not many Indian studies have evaluated this relationship, few international 
studies have thrown light on the relationship between efficiency and level of NPAs. 
Avkiran (1999)^° evaluated the impact of Australian bank mergers by considering 23 
banks from 1986 to 1995 and concluded that bank efficiency increased until 1991 and 
then decreased due to bad debt problems. 
Technically more efficient Croatian banks on an average have less non-performing 
loans (Jemric and Vujcic, 2002) '. They have found it true both for production and 
intermediation approaches. Though prior to the crises this correlation was somewhat 
blurred but they observe the conclusion is evident as they approach the end of the 
analyzed period. They observe that that inspite of the consolidation and equalization 
in the banking market, there is still a group of banks with a high level of non-
performing loans and low technical efficiency. 
Efficient banks give more attention and resources to loan origination, monitoring and 
other credit judgment activities, hiefficient banks have been having lower levels of 
equity / assets and higher levels of non-performing loans, more staff expenses. 
Incidentally these banks also tend to have on an average greater retail orientation, 
higher interest margins and more branches as compared to their efficient counterparts 
(Girardone, 2004)^". 
Many state governments own major share in many banks thus using their powers to 
select their own people as managing directors. These managing directors are loyal to 
their employers irrespective to the illegalhies involved and the loans are also not 
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granted in the normal maimer as per the norms. The bank executives are found to be 
colluding with several state officials (Ugwu, 1997) . He opines that the political 
intervention could be one of the biggest reasons for the failure of govermnent-
controUed banks such as African Continental Bank, Progress Bank and Mercantile 
bank. He also presents sufficient evidence to show that the state government loans 
granted from these banks have implications on the performance of the banks. 
A significant negative relationship with the technical efficiency exists in 1 urkish 
banks (Isik and Hassan, 2002)^. In case of U.S. banks, that the level of non-
performing loans to total loans is significant and negatively related to the efficiency 
scores of the most and least efficient quartiles in terms of efficiency for the period 
1984 through 1993 (Barr et al, 2002)^1 Efficiency is inversely related to the level of 
Non-performing loans in Turkish banks (Cook et al, 2001)' . 
Thus in this chapter, the results of the first two research objectives (four hypothesis) 
are presented and analyzed. The first objective talks about the evaluation of efficiency 
of the banks operating in India both as a group as well as ownership wise over a iive-
year study period. It has been observed that in general, the banks observe a rising 
trend. Further it investigated whether the banks are becoming more competitive over 
the study period or not in wake of continuous reforms that are initiated by 
government since early nineties. Interestingly, they are becoming more competitive. 
The second research objective has investigated a relationship between efficiency 
scores and the level of NPAs. The resuUs show that there exists a negative 
relationship between the two. 
The next chapter investigates the robustness of the efficiency scores obtained using 
the DEA model. 
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RESULTS AND ANALYSIS - II 
Hypothesis V 
Chapter VI 
CHAPTER VI 
RESULTS AND ANALYSIS - II 
In chapter 5, the results of evaluation of efficiency for banks both as group as well as 
ownership wise are discussed and presented. It also discusses aspects related to 
growing competition amongst banks in wake of liberalization policies that have now 
been there for more than a decade. The reforms brought out in the banking sector 
appear to be making a significant impact. Also, it is observed that there exists a 
negative relationship between efficiency of banks and the level of NPAs prevailing in 
the respective banks. 
As it is suggested that this study will be a significant contribution for policy decisions 
and also for assessment of individual banks about themselves, it is of great 
importance to see if the efficiency scores are robust enough and that they are suitable 
to be used for policy decisions. This pertains to the third research objective of the 
current study. 
Objective 3. To study the robustness of the efficiency scores obtained by 
comparing efficiency scores calculated using the DEA model. 
Hypothesis 5 
Hoi The efficiency scores obtained by any model used are robust and are a good 
indication for policy decisions. 
Hi: The efficiency scores obtained by any model are not robust. 
Thus this chapter discusses this issue in detail. The results drawn for the first two 
objectives are drawn using the CCR (CRS approach) DEA model. The inputs /outputs 
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used are: interest expenses/ non-interest expenses and interest revenue /non- interest 
revenue respectively. (Revenue focus model) 
In addition to the revenue focus model used in chapter 5, an additional model: 
business focus model has been taken into account with a different set of inputs and 
outputs. 
The two models have different inputs and outputs, hence, are 
Model 1 
Inputs - Interest expense (xi), Non-interest expense (X2), 
Outputs - Interest income (yi), Fee, commission and brokerage (y2). 
Model 2 
Inputs - Deposits (xi), Fixed assets (X2) and Expenses incurred on employees (X3). 
Outputs- Advances (yi) and Investments (ya). 
Further, to evaluate the impact of returns to scale, VRS approach (BCC model) of 
DEA is used for both Revenue focus and business focus models. 
Thus, 
In effect four different models will evaluated: 
Revenue focus- CRS approach 
Revenue focus- VRS approach 
Business focus- CRS approach 
Business focus- VRS approach 
This chapter is divided into two sections: Section 6.1 discusses both the CRS and 
VRS approach of 'Revenue focus' model and Section 6.2 discusses both the CRS and 
VRS approach of 'Business focus' model. 
Results and Analysis-II 125 
Chapter VI 
As the hypothesis on check of robustness of efficiency scores needs an exhaustive 
analysis, this chapter discusses it in detail. 
6.1 Revenue focus model 
6.1.1 All banks as a group 
6.1.1.1 Average efficiency 
The efficiency scores reported by the CRS model are presented in Table 6.1. Score 
obtained using the CRS model are lower than that obtained with VRS model. 
Table 6.1: Averages efficiency scores of the commercial banks operating in 
India: 
CRS, VRS and scale efficiency (Revenue focus Model) 
Measure ( Yearly 
average)/Year 
OTE (CRS) 
PTE (VRS) 
SE 
1997 
0.467 
0.801 
0.592 
1998 
0.486 
0.759 
0.65 
1999 
0.523 
0.797 
0.664 
2000 
0.511 
0.801 
0.638 
2001 
0.502 
0.805 
0.623 
Average 
0.4978 
0.7926 
0.6334 
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Figure 6.1: Average efficiency of the commercia l 
banks opertaing in Ind ia : O T E , P T E and SE 
efficiencies (Revenue focus model) 
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CRS model- The efficiency scores move upwards during years 1997-1999 and reach 
at their maximum in the year 1999. Then they observe a decreasing pattern in the next 
two years. However, it may be noted that despite the decrease in the last two years, 
the efficiency scores in the years 2000 and 2001 are higher than these in years 1997 
and 1998. Thus, in general an increasing trend is observed (figure 6.1). The average 
efficiency is measured at 49.78%. Thus wastages of inputs are 50.22%. 
VRS model-
Pure technical efficiency (PTE>: There is a dip from year 1997 to 1998, but 
subsequently there is an increasing pattern for the next four years. The average 
efficiency is measured at 0.7926 or 79.26%. The wastages of inputs are 20.74%. 
Scale efficiency (SE): The scale efficiency has generally improved during the years 
1997-1999 but subsequently shows a dip in next two years, though it may be 
observed that the decrease in the last two years, the efficiency scores in the years 
2000 and 2001 are higher than those in years 1997 and 1998. The average scale 
efficiency is measured at 63.34%. The wastages in the inputs are at 36.66%. 
There is a clear distinction that the pure technical efficiency scores are higher than the 
scale efficiency scores. The main reason for lower levels of the technical efficiency 
can be attributed to the lower levels of the scale efficiency rather than pure technical 
efficiency. The average pure technical efficiency over the five-year period is 0.7926 
whereas the average scale efficiency is 0.6334. 
6.1.1.2 Variation of efficiency scores 
The standard deviation (S.D.) has generally declined both for efficiency scores CRS 
model, the VRS model, and the scale efficiency scores (Figure 6.2). 
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Table 6.1.1.2: Variation of efficiency scores (CRS, VRS and SE) scores for banks 
operating in India (Revenue focus model) 
Measure ( Yearly 
average)/Year 
S.D. ofOTE(CRS) 
S.D. ofPTE(VRS) 
S.D. ofSE 
1997 
0.236 
0.169 
0.259 
1998 
0.235 
0.182 
0.255 
1999 
0.224 
0.165 
0.237 
2000 
0.222 
0.153 
0.222 
2001 
0.234 
0.159 
0.234 
Average 
0.2302 
0.1656 
0.2414 
CRS model- The dispersion amongst the scores has declined over the period 1997-
2000, with an increased dispersion in year 2001. It may be then said that that over the 
first four years the gaps between banks' efficiency is decreasing and the banidng 
industry is becoming more competitive. 
VRS model-
Pure technical efficiency: It may be observed from the graph given that no 
significant increasing or trend follows from dispersion of efficiency scores. 
Scale efficiency: The dispersion in scale efficiency is decreasing over the first four 
years taken under study but rises in the last year. 
Thus, the average dispersion for the overall technical efficiency in the Indian banks is 
0.2302. The average dispersion score for the pure technical efficiency is 0.1656 that is 
substantially lower than the scale efficiency scores at 0.2414. The main reason for the 
dispersion is more due to the scale inefficiencies that the pure technical inefficiencies. 
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Figure 6.2: Variation of efficiency scores (CRS, 
VRS and SE) scores for banks opertaing in 
India (Revenue focus model) 
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6.1.2 All banks (ownership wise): Public, Private and Foreign 
6.2.1.1 Average efficiency 
Public Sector Banks 
CRS model: 
The efficiency increases from 0.279 to 0.334 for the period 1997-99 but then starts 
declining for the next two years to arrive at a score of 0.299 in year 2001. The 
average efficiency for the five-year period is measured at 0.3084 (figure 6.3). 
Table 6.3: Average efficiency of public sector banks (Revenue focus model) 
Measure ( Yearly 
average)/Year 
OTE 
PTE 
SE 
1997 
0.279 
0.896 
0.311 
1998 
0.303 
0.865 
0.352 
1999 
0.334 
0.894 
0.375 
2000 
0.327 
0.861 
0.382 
2001 
0.299 
0.86 
0.351 
Average 
0.3084 
0.8752 
0.3542 
VRS model 
Pure technical efficiency: The pure technical efficiency scores are much higher as 
indicated the VRS model. The average efficiency, measured by the VRS model stands 
at 0.8752 that is remarkably higher than that obtained under the CRS model. The 
efficiency scores each year moves around the average of 0.8752 and indicates no 
significant increasing or decreasing trend. 
Scale efficiency: The scale efficiency depicts a low average efficiency score of 
0.3542. It is interesting to note that the scale efficiencies have improved over the four 
year period, 1997-2000. From year 2000 to 2001 it declines to 0.351. 
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Figure 6.3: Average efficiency of public sector 
banks (Revenue focus mode!) 
0.9 
0.8 
0.7 
0.6 
E 
« 0.5 
> 
< 0.4 
0 3 
0.2 
-OTE 
-PTE 
SE 
!••?«-»:.?.'-..-^fg't 
1997 
....i •-.-.>-r.i-r.«,-,i-»-i ,T",?,i--«?rfy's, • y,-; 
1998 1999 2000 2001 
Years 
Results and Analysis-II 132 
Chapter VI 
It is interesting to note that in case of public sector banks, despite such higher levels 
of pure technical efficiency scores, the scores indicating by the CRS model are very 
low. 
This is due to dampening impact of the lower levels of scale efficiency. It is a great 
matter of concern for the public sector banks. 
Private sector banks 
CRS model: The efficiency displays an increasing trend over the five years with a 
slight dip in the year 2000. The average efficiency for the revenue focus model is 
0.4896 (figure 6.4). 
Table 6.4: Average efficiency of private sector banks (Revenue focus model) 
Measure ( 
Yearly 
average)/Year 
OTE 
PTE 
SE 
1997 
0.435 
0.692 
0.617 
1998 
0.452 
0.653 
0.674 
1999 
0.521 
0.722 
0.706 
2000 
0.512 
0.737 
0.677 
2001 
0.528 
0.738 
0.696 
Average 
0.4896 
0.7084 
0.674 
VRS model: 
Pure technical efficiency: The pure technical efficiency shows an increasing trend 
over the years 1998-2001, though there is dip in year 1998 as compared to the 
previous year. The average pure technical efficiency stands at 0.7084. 
Scale efficiency: There is an upward trend for the first three years. Then there is an 
indication of decline for the years 2000 and 2001. The average scale efficiency is 
0.674. 
It may be noted that there is not much difference in the pure technical efficiencies and 
the scale efficiencies. Thus the inefficiencies in both the cases roughly contribute in 
the same proportion to the overall technical inefficiencies in case of private sector 
banks. 
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Figure 6.4: Average effciency of private sector 
banks (Revenue focus model) 
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Foreign owned Banks 
CRS model: The overall technical efficiency increases for the first three years but 
declines over the last two years of the study period. The average efficiency stands at 
0.6452 (figure 6.5). 
VRS model: 
Pure technical efficiency: No peculiar trend emerges for the foreign banks using the 
CRS model. The efficiency scores hover around the average efficiency score of 
0.7994. The pure technical efficiency for the foreign banks has been the best in the 
year 1997. 
Scale efficiency: The scale efficiency increases in year 1998 over 1997, but then 
subsequently starts decreasing. For the next three years, a decline is observed. 
Table 6.5 : Average efficiency of foreign owned banks (Revenue focus model) 
Measure ( Yearly 
average)/Year 
OTE 
PTE 
SE 
1997 
0.636 
0.823 
0.78 
1998 
0.654 
0.77 
0.854 
1999 
0.666 
0.789 
0.845 
2000 
0.647 
0.811 
0.797 
2001 
0.623 
0.804 
0.749 
Average 
0.6452 
0.7994 
0.805 
The pure technical and the scale efficiencies fall in the same range. Thus they might 
have an impact on the overall technical efficiency in the same way. It may be also 
observed in Figure 6.5 that the pure technical efficiency and the scale efficiency 
curves intersect at various points, moving in opposite directions. 
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Figure 6.5: Average efficiency of foreign owned 
banks (Revenue focus model) 
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6.2.1.2 Variation of efficiency scores 
Public Sector Banks - Standard deviation 
CRS model: The standard deviation decreases from 0.042 in the year 1997 to 0.034 
in the year 1998, then rises over the next four years to reach the figure of 0.089 in the 
year 2001 (figure 6.6). 
VRS model: Pure technical efficiency: the dispersion in the pure technical efficiency 
increases from 0.077 in 1997 to 0.085 in the year 1998 then dips the next year to .075 
and then starts increasing for the next two years. 
Table 6.6: Variation of efficiency of public sector banks (Revenue focus model) 
Measure ( Yearly 
average)/Year 
S.D. ofOTE 
S.D. ofPTE 
S.D. ofSE 
1997 
0.042 
0.077 
0.036 
1998 
0.034 
0.085 
0.041 
1999 
0.05 
0.075 
0.05 
2000 
0.058 
0.081 
0.066 
2001 
0.089 
0.101 
0.072 
Average 
0.0546 
0.0838 
0.053 
Scale efficiency: A clear increasing trend is observed for the scale efficiency for the 
public sector banks for the revenue model. There is a significant increase from .036 in 
the year 1997 to .072 in the 2001. It indicates that the gap amongst the public sector 
banks regarding the scale efficiency. 
Thus, for the public sector banks, larger dispersion is observed for the pure technical 
efficiency rather than the scale efficiency. Public sector banks differ largely in their 
managerial competence rather than the scale efficiency. But in general the variation 
in scale efficiency is clearly increasing at a faster rate for the public sector banks, 
thus implying, that some of the public sectors have been able to become more scale 
efficient as compared to others. 
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Figure 6.6: Variat ion of efficiency for public 
sector banks (Revenue focus model) 
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Scale efficiency is clearly increasing at a faster rate for the public sector banks, thus 
implying, that some of the public sectors have been able to become more scale 
efficient as compared to others. 
Private Sector Banks - Standard Deviation 
CRS model: No significant increase is observed using the CRS model (figure 6.7). 
VRS model: 
Pure technical efficiency: The dispersion in the pure technical efficiency has not 
changed significantly over the study period. 
Table 6.7: Variation of efficiency for private sector banks (Revenue focus model) 
Measure (Yearly 
average)A'ear 
S.D. ofOTE 
S.D. ofPTE 
S.D. ofSE 
1997 
0.209 
0.144 
0.202 
1998 
0.214 
0.151 
0.19 
1999 
0.212 
0.153 
0.171 
2000 
0.215 
0.149 
0.172 
2001 
0.215 
0.155 
0.162 
Average 
0.213 
0.1504 
0.1794 
Scale efficiency: The variation in scale efficiency observes a declining trend over the 
five periods. It dips from 0.202 in year 1997 to 0.162 in the year 2001. 
Overall, not much change is observed for overall efficiency and pure technical 
efficiency. But variation in scale efficiency is observing a decline. On an average 
dispersion in pure technical efficiency is higher than dispersion in the scale 
efficiency. 
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Figure 6.7: Variation of efficiency for private 
sector banks (Revenue focus model) 
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Foreign Sector Banks - Standard Deviation 
CRS model: The dispersion in the foreign banks decrease over the first four years 
from .228 to .207 in year 2000, but then observes a sharp increase to 0.232 in the year 
2001 (figure 6.8). 
VRS model: 
Pure technical efficiency: The dispersion increases from .019 in the year 1997 to 
0.21 in year 1998, then dips to 0.189 in year 1999. It goes down further to 0.179 vi^ ith 
an insignificant increase of .001 in the year 2001. 
Table 6.8: Variation of efficiency for foreign banks (Revenue focus model) 
Measure (Yearly 
average)/Year 
S.D.ofOTE 
S.D. of PTE 
S.D. ofSE 
1997 
0.228 
0.19 
0.21 
1998 
0.226 
0.21 
0.168 
1999 
0.21 
0.189 
0.151 
2000 
0.207 
0.179 
0.155 
2001 
0.232 
0.18 
0.192 
Average 
0.2206 
0.1896 
0.1752 
Scale efficiency: It observes a parabolic trend over the four-year period. It decreases 
from 0.21 in 1997 to 0.151 in year 2000 then rises to 0.192 in year 2001. It may be 
noted that in years 1997 and 2001 the scale efficiency has been more than the pure 
technical efficiency. On the other hand, for years 1998, 1999 and 2000 the dispersion 
in scale efficiencies have been lower than the pure technical efficiency. 
Thus, the dispersion in overall technical efficiency has been higher than the 
dispersion in the pure technical and scale efficiencies of foreign banks. Amongst the 
two, pure technical and scale efficiencies, dispersion due to pure technical is higher. 
No clear increasing or decreasing trend emerges over the observed period. 
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Figure 6.8: Variat ion of efficiency for foreign 
banks (Revenue focus model) 
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Summary for the Revenue focus model 
The overall technical efficiency and scale efficiency is highest for foreign banks, 
followed by private sector and the last rank goes to the public sector banks. The pure 
technical efficiency is the highest for the public sector banks followed by foreign 
banks. Private sector banks rank the last. Though in case of public sector banks the 
difference between pure technical efficiencies and scale efficiency is very high, in 
case of private sector and foreign sector the pure technical inefficiencies and scale 
inefficiencies are contributing to overall technical inefficiencies nearly in the same 
proportion. 
As for dispersion in the efficiency scores for banks as a group, the variation in pure 
technical efficiency is less than that in scale efficiency and that the dispersion is 
increasing over time. As for the trend, in case of public sector banks the variation in 
efficiency is increasing, especially for the scale efficiency. The private sector banks 
do not observe a significant change in the overall technical efficiency and pure 
technical efficiency, but variation in scale efficiency is declining. No clear increasing 
or decreasing trend is observed for the foreign banks. The variation is nearly same for 
both pure technical and scale efficiencies. Dispersion is lowest for the public sector 
banks amongst all the three ownerships. 
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6.2 Business model: 
6.2.1 All banks as a group 
6.2.1.1 Average efficiency 
CRS model: The mean increases over the first three years and then there is 
substantial decline in the year 2000 with a subsequent improvement in the year 2001 
as compared to the previous year. Thus, no clear increasing trend can be observed, 
though, it can be said close to follow a hyperbolic trend (figure 6.9). 
VRS model: 
Pure technical efficiency: There is no significant movement for the pure technical 
efficiency during the study period. The efficiency scores are measured around the 
average score of 0.8198 in each of the years. In 1999, the pure technical efficiency 
has been the maximum. 
Scale efficiency: The scale efficiency follows the trend similar to that of the CRS 
model where the efficiency has increased in the first three years and then a substantial 
decline in the year 2000. In year 2001 there is slight improvement in comparison to 
the previous year. 
Table 6.9: Average efficiency scores of the commercial banks operating in India: 
CRS, VRS and scale efficiencies (Business focus model) 
Measure 
(Yearly 
average)/Year 
OTE 
PTE 
SB 
1997 
0.556 
0.812 
0.695 
1998 
0.654 
0.823 
0.801 
1999 
0.667 
0.845 
0.796 
2000 
0.563 
0.81 
0.708 
2001 
0.574 
0.809 
0.714 
Average 
0.6028 
0.8198 
0.7428 
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Figure 6,9: Average efficiency scores of the 
commercia l banks opera t ing in India: C R S , 
VRS and scale efficiencies (Business focus 
model) 
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The overall efficiency score of 0.6028 is a result of the combined impact of the pure 
technical (0.8198) and the scale (0.7428) efficiency scores. The inefficiency can be 
attributed more to the scale inefficiency than the pure technical inefficiencies. The 
wastages due to the pure technical inefficiencies and scale inefficiencies are 18.02% 
and 25.72% respectively. 
The overall technical efficiency and the scale efficiency more or less can be said to 
have a hyperbolic trend. No significant change is observed for the pure technical 
efficiencies. Interestingly, it may be observed that though the pure technical 
efficiency is higher in "business model" as well, the difference between the two 
measures is lower. Whereas, in case of "revenue model ", the average pure technical 
and scale efficiency scores are 0.7926 and 0.6334, in case of business model they are 
0.8198 and 0.7428. 
6.2.1.2 Standard deviation 
CRS model: The dispersion decreases from 0.24 to 0.222 over the first three years, 
then rises marginally to 0.235 and then again falls to 0.231 in the year 2001 (figure 
6.10). 
VRS model: 
Pure technical efficiency: The dispersion decreases from 0.209 to 0.185 over the 
first three years, then rises marginally to 0.203 and then again falls to 0.207 in the 
year 2001. 
Table 6.10: Variation of efficiency of banks as a group operating in India 
(Business focus model) 
Measure ( Yearly 
average)/Year 
S.D. ofOTE 
S.D. ofPTE 
S.D. ofSE 
1997 
0.24 
0.209 
0.235 
1998 
0.232 
0.192 
0.208 
1999 
0.222 
0.185 
0.191 
2000 
0.235 
0.203 
0.235 
2001 
0.231 
0.207 
0.199 
Average 
0.23225 
0.19725 
0.21725 
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Figure 6.10: Variation of efficiency for banks as 
a group operat ing in India (business focus 
model) 
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Scale efficiency: The dispersion decreases from 0.235 to 0.199 over the first three 
years, then rises marginally to 0.235 and then again falls to 0.199 in the year 2001. 
Interestingly, variation in case of all three measures decrease over the first three 
years, falls in the fourth year and then again rises in the fifth year, though the changes 
are more significant in case of scale efficiency. It can not be thus, said with certainty 
whether variation is increasing or decreasing over the observed period. 
6.2.2 All banks (ownership wise) CRS v/s VRS 
6.2.2.1 Average efficiency 
Public Sector Banks 
CRS model: The mean efficiency score increases from year 1997 to year 1998 but 
then starts decreasing for the next two year with littler improvement in year 2001. 
The average efficiency score of the public sector banks for the business model 
measures at 0.5568. In general, as can be observed from the graph, a decreasing 
trend is indicated (figure 6.11). 
Table 6.11: Average efficiency of public sector banks (Business focus model) 
Measure 
(Yearly 
average)/Year 
OTE 
PTE 
SE 
1997 
0.598 
0.96 
0.62 
1998 
0.671 
0.952 
0.702 
1999 
0.568 
0.932 
0.611 
2000 
0.467 
0.926 
0.5 
2001 
0.48 
0.893 
0.58 
MEAN 
0.5568 
0.9326 
0.6026 
VRS model: 
Pure technical efficiency: It is quite interesting to note that the pure technical 
efficiency scores show a clear declining trend over the 5-year study period. The 
average "pure technical efficiency" measures at 0.9326. 
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Figure 6.11: Average efficiency of public sector 
banks (Business focus model) 
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Scale efficiency: The scale efficiency does not indicate a distinct increasing or 
decreasing trend. The scale efficiency rises in the year 1998 to fall for next two years. 
In year 2001, it shows an improvement over year 2000. 
The main factor of inefficiencies, in the business model appears to be the scale 
inefficiencies rather than the pure technical inefficiencies. The average pure technical 
efficiency at 0.9326 is significantly higher than the average scale efficiencies at 
0.6026. 
Private Sector Banks 
CRS model: The overall technical efficiency rises over the periods 1997-1999 from 
0.477 to 0.614 but then falls to 0.562 in year 2000. It further reaches a score of 0.509 
in the year 2001. The average technical efficiency for the five-year period is 0.5544 
(figure 6.12). 
VRS model: 
Pure technical efficiency: The average pure technical efficiency is measured at 
0.684. There has not been significant movement in the pure technical efficiency over 
the five-year period. The scores calculated for each year have been close to the 
average of 0.684. 
Table 6.12: Average efficiency of private sector banks (Business focus model) 
Measure ( 
Yearly 
average)/Year 
OTE 
PTE 
SE 
1997 
0.477 
0.674 
0.713 
1998 
0.61 
0.696 
0.862 
1999 
0.614 
0.697 
0.871 
2000 
0.562 
0.674 
0.813 
2001 
0.509 
0.679 
0.748 
Average 
0.5544 
0.684 
0.8014 
Scale efficiency: The scale efficiency witnesses an improvement in the first three 
years and a decline in the next two years. It is the highest in the year 1999. The 
average scale efficiency is measured at 0.8014. 
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Figure 6.12: Average efficiency of private sector 
banks (Business focus model) 
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All the three measures, OTE, PTE and SE, in case of private sector banks observe a 
hyperbolic trend. 
Foreign Banks 
CRS model: The technical efficiency scores increase from 0.592 in 1997 to 0.788 in 
1999. Then it dips to 0.637 in 2000 to rise again in the year 2001 at 0.702. The 
average technical efficiency is measured at 0.6798 (figure 6.13). 
Table 6.13: Average efficiency of foreign banks (Business focus model) 
Measure ( 
Yearly 
average)/Year 
OTE 
PTE 
SE 
1997 
0.592 
0.821 
0.735 
1998 
0.68 
0.835 
0.822 
1999 
0.788 
0.909 
0.87 
2000 
0.637 
0.84 
0.775 
2001 
0.702 
0.858 
0.818 
Average 
0.6798 
0.8526 
0.804 
VRS model: 
Pure technical efficiency: The pure technical efficiency averages at 0.8526. Again, 
in this case no increasing or decreasing pattern can be established. It rises from 0.821 
to 0.909 in the first three years but then dips in the fourth year at 0.84 to increase 
again to 0.858 in the year 2001. The average efficiency is measured at 0.8526. 
Scale efficiency: The scale efficiency averages at 0.804. Again, in this case no 
increasing or decreasing pattern can be established. It rises from 0.735 to 0.87 in the 
first three years but then dips in the fourth year at 0.775 to increase again to 0.818 in 
the year 2001. 
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Figure 6.13: Average efficiency of foreign banks 
(Business focus model) 
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The pure technical efficiency is higher than the scale efficiency for the foreign banks. 
Thus the dampening impact on the efficiencies of the foreign sector banks is more 
due to the scale inefficiencies than the pure technical inefficiencies. 
No clear increasing or decreasing trends is observed in the case of foreign banks for 
OTE, PTE or SE. 
6.2.2.2 Variation of efficiency scores 
Public Sector Banks 
CRS model: 
The dispersion for the overall technical efficiency measured by the CRS model 
generally observes a declining trend over the five-year study period. It increases 
marginally by 0.005 in the year 1998 but then falls by 0.87 points the next year. 
Again it improves marginally by 0.011 in year 2000 but then falls by 0.026 in year 
2001 (figure 6.14). 
Table 6.14: Variation of efficiency for public sector banks (Business focus model) 
Measure/ 
Year 
S.D. ofOTE 
S.D. ofPTE 
S.D.ofSE 
1997 
0.195 
0.056 
0.187 
1998 
0.2 
0.056 
0.195 
1999 
0.13 
0.086 
0.128 
2000 
0.159 
0.09 
0.143 
2001 
0.133 
0.12 
0.122 
Average 
0.1634 
0.0816 
0.155 
VRS model: 
Pure technical efficiency: The dispersion amongst the public sector banks in terms 
of pure efficiency is increasing over the five-year study period. Thus, it may be said, 
that for the business model the gap between performance due to managerial 
competence is increasing over the observed period. 
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Figure 6.14:Variation of efficiency for public 
sector banks (Business focus model) 
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Scale efficiency: The dispersion observed for scale efficiency is generally declining 
over the five-year period. There have been some improvement in years 1998 and 
2000 over the previous years but subsequently a significant decline is observed in the 
next year. 
There is a colossal difference in the dispersion measured for the pure technical and 
the scale efficiencies. On one hand the dispersion scores are very low for the pure 
technical efficiency but relatively very high for the scale efficiencies. 
Private Sector Banks 
CRS model: 
The dispersion does not clearly indicate any increasing or decreasing trend. The 
dispersion for overall technical efficiency generally decreases for the five-year period 
with a significant increase in year 2000 (figure 6.15). 
Table 6.15: Variation of efficiency of private sector banks (Business focus model) 
Measure 
(Yearly 
average)/Year 
S.D. of OTE 
S.D. of PTE 
S.D. of SB 
1997 
0.228 
0.205 
0.227 
1998 
0.23 
0.201 
0.139 
1999 
0.218 
0.199 
0.096 
2000 
0.258 
0.217 
0.159 
2001 
0.194 
0.219 
0.113 
Average 
0.2256 
0.2082 
0.1468 
VRS model: 
Pure technical efficiency: The dispersion decreases marginally in first three years 
but subsequently increases in next two years. The changes are no miniscule that it 
may be concluded that no significant change is observed during observed period. 
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Figure 6.15 : Variation of efficiency of private 
sector banks (Business focus model) 
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Scale efficiency: There is a sharp decline in the efficiency in the first three years. 
From 0.227 in 1997, falls to 0.139 in 1998, further falls to 0.096 in year 1999. In 
2000, it increases to 0.159. Then dips again in year 2001. 
Foreign Banks 
CRS model: The dispersion for overall technical efficiency in case of the foreign 
banks follows a parabolic trend. From dispersion of 0.269, they move to their 
minimum of 0.228 in the year 1999. Next year to that, the dispersion starts rising once 
gain to reach 0.263 in the year 2001 (figure 6.16). 
Table 6.16: Variation of efficiency of foreign owned banks (Business focus 
model) 
Measure 
(Yearly 
average)/Year 
S.D. ofOTE 
S.D. ofPTE 
S.D. ofSE 
1997 
0.269 
0.21 
0.265 
1998 
0.255 
0.185 
0.243 
1999 
0.228 
0.148 
0.201 
2000 
0.242 
0.186 
0.25 
2001 
0.263 
0.197 
0.217 
Average 
0.2514 
0.1852 
0.2352 
VRS model: 
Pure technical efficiency: A parabolic trend is observed in this case. The dispersion 
is 0.21 in the year 1997 and falls to its minimum at 0.148 in the year 1999. The 
dispersion then rises to 0.197 in the year 2001. 
Scale efficiency: No conclusive tend emerges for the dispersion of scale efficiencies. 
From 0.265 in the year 1997, it decreases to 0.201 in the year 1999. It rises to 0.25 in 
year 2000. It again falls to 0.2352 in the year 2001. 
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Figure 6.16: Variat ion of efficiency scores of 
foreign owned banks (Business focus model) 
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Summary for the Business focus model 
The public sector banks in general observe a decreasing trend for both overall 
technical efficiency and pure technical efficiency. No clear decreasing trend is found 
for scale efficiency. They observe better pure technical efficiencies than the scale 
efficiencies. 
It is interesting to note that for the private sector banks as a group the scale efficiency 
has been better as compared to the pure technical efficiency. The pure technical 
inefficiencies play a dominant role in dampening the overall technical efficiency as 
compared to the scale inefficiencies. Overall technical efficiency and scale efficiency 
follow a hyperbolic trend though pure technical efficiency remains more or less 
constant over the study period. In case of foreign banks, no clear-cut trend is observed 
for any of the three measures. 
As for dispersion, the results in case of the public sector banks are very interestmg. 
Whereas variation in case of overall technical efficiency and scale efficiency is 
indicating a declining trend, the variation incase of pure technical efficiency is 
increasing. By the last year for the observed period, they all converge to a score of 
0.1. In general, dispersion in case of scale efficiency is higher than pure technical 
efficiency. 
The private sector banks do not observe many changes for the dispersion in pure 
technical efficiencies. No clear trend emerges for the overall technical and scale 
efficiency in their case. In general, dispersion in case of pure technical is higher than 
that in case of scale efficiencies. 
In case of foreign banks dispersion in overall technical efficiencies and pure technical 
efficiency follow parabolic trend whereas no clear trend can be stated for dispersion 
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in scale efficiencies. It is observed that the foreign banks have greater dispersion as 
far as scale efficiency is concerned as compared to pure technical efficiency. 
Choice of different sets of inputs and outputs: Revenue focus v/s Business focus 
It is seen that different models used have given different results. Both the 
'Revenue focus' and 'Business focus' models have given different results. The 
results of comparison with two different specifications of inputs and outputs in this 
study, clearly highlights that selection of inputs and outputs is a matter of great 
importance as the efficiency scores may vary as the inputs and outputs change. 
Several models be estimated and combined before managerial action is taken for 
improvement in the working of financial institution. The choice of inputs and outputs 
impacts upon the finding of productive efficiency is consistent with findings of 
Berger et al. (1993)' and Sturm and Williams (2004)^. Mlima and Hjalmarsson 
(2002)^ carried out efficiency analysis for Swedish banks and illustrated the 
sensitivity of the results with respect to the choice of the variables. They found that 
whereas the choice of labour costs and labour hours has only a minor impact on the 
efficiency distribution, the results were found to be quite sensitive to the inclusion or 
exclusion of net provisions as output variable. Thus variables- inputs and outputs-
should be chosen with a specific perspective in mind. Cinca et al (2002)^ used 14 
different types of specifications in inputs and outputs and concluded that no savings 
banks are efficient under all specifications. 
CRS v/s VRS 
This sections outlines findings of studies carried out by other researchers who 
have compared CRS and VRS approach or have used VRS approach. 
In case of Croadan banks, in a study by Jemric and Vujcic (2002)^, under the constant 
returns to scale model, state banks (public sector banks) are constantly the least 
efficient. Foreign owned banks, on the other hand, were found to be the most efficient 
under both the models, except in 1996 when a small number of them had just entered 
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the market and had had high start up costs and little revenues. However under both 
models, the state owned banks had started catching up in terms of average efficiency 
after the rehabilitation process in four of them and under the variable returns to scale 
model, even became more efficient than the private domestic banks. On allowing for 
variable returns to scale (BCC model), they found less of a change during the study 
period. Drake and Hall (2000)^ state that bulk of the inefficiency is attributable to 
pure technical inefficiency rather than scale inefficiency. 
In case of Kuwaiti banks, scale efficiency has been found to be higher than the pure 
technical efficiency (Darrat et al, 2002)^. Average pure-technical inefficiency is about 
12% on average, while scale inefficiency is about 4% on average. This implies that 
pure-technical (rather than scale) inefficiency is perhaps the main reason behind 
technical inefficiency in the Kuwaiti banking sector. 
Isik and Hassan (2002)^ report that domestic private banks and foreign banks founded 
in Turkey seem to be equally pure technically efficient with public banks. They also 
found that "foreign banks having branches in Turkey are more efficient than the 
domestic banks (whether public or private) as well as foreign subsidiaries in terms of 
pure technical efficiency. 
Avkiran (1999)^ has found for the Australian banks for the deregulated period 1986-
1995 the average efficiency scores gradually declined until 1991, followed by a 
steady rise thereafter. He found that fifty percent of the banks were scale inefficient. 
The means and standard deviations show that most of the technical inefficiency is in 
form of pure technical inefficiency. In another study on Australian banks, Sturm and 
William (2004)^ find that the main source of technical inefficiency is scale 
inefficiency, with scale efficiency ranging between 0.84 (1994) and 0.98 (2001). The 
Big Four banks existing in Australia are found to have consistently lower scale 
efficiency, but they also have consistently higher pure technical efficiency. Also the 
foreign banks generally display superior technical efficiency due to superior scale 
efficiency. This is in contradicfion to the results surveyed by Berger et al. (2000)'" 
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that foreign banks are on average less efficient than domestic banks. This can be 
explained by the limited form of the global advantage hypothesis proposed by Berger 
et al. (2000)'°, which argues that multinational banks from a subset of nations are able 
to operate in the host nation at superior efficiency. (Sturm and Williams, 2004) . 
Thus, this chapter has tried to investigate the robustness of the efficiency scores 
obtained using the DEA model. It has been found out that efficiency scores are 
sensitive to choice of input and output variables. Also, the CRS and the VRS 
approaches have a bearing on the results obtained for efficiency of banks. 
After having presented results of all the three objectives, it is important to draw 
conclusions of the present study, on basis of which the recommendations will be 
made. Further, directions for fiirther research may be suggested. An attempt is made 
to put them together in the next chapter. 
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CHAPTER VII 
CONCLUSIONS, RECOMMENDATIONS AND DIRECTINS FOR 
FUTURE RESEARCH 
The results and analysis of the present study have been presented in the last two 
chapters. In the present chapter conclusions of the study are drawn and effort is made 
to make meaningful recommendation for the banks' management and policy makes. 
On basis of the literature review and the results of the current study, directions for 
future research are provided that may be undertaken in due course of time. 
This chapter is broadly divided into three sections: Section 7.1 draws the conclusions; 
Section 7.2 highlights the recommendations and Section 7.3 puts forth the directions 
for future research. 
7.1 Conclusions 
7.1.1 Impact of liberalization on the efficiency of the Indian banking sector 
The results show that the impact of liberalization has been positive on the efficiency 
of the Indian banks. The average efficiency scores have generally shown an upward 
trend over the study period. Thus, the efforts to bring in reforms initiated in the year 
1992 have appeared to be doing well to the Indian banking sector. Deregulation as 
mentioned earlier is specifically undertaken to improve the performance of the 
industry being deregulated. As it is found out that the efficiency has generally 
improved following deregulation, the improvement in the resource allocation will 
benefit the masses and it subsequently lead to price reductions and expansion for 
consumers if competition is sufficient. 
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The impact of deregulation may vary from country to country and also be influenced 
by the nature of regulation implemented. It also depends on the banking structure 
prevalent prior to deregulation. The deregulation has impacted the efficiency of the 
Indian banking industry in a positive way. This suggests that the majority of banks 
could make significant reductions in input usage (given output levels) and thereby 
achieve significant cost savings. Hence the reforms in the banking sector should be 
fiirther strengthened. 
Ownership wise analysis 
Public and private sector have both improved their efficiencies over the study period. 
Foreign banks do not clearly indicate an increasing or a decreasing trend over the 
study period. Thus, public and private banks are becoming more efficient in utilizing 
the inputs, interest expenses and non interest expenses to produce outputs, interest 
income and no interest income. 
7.1.2 Efficiency across ownership: 
Foreign banks have emerged as the most efficient banks as compared to the private 
sector banks and public sector banks as far as utilization of, interest expenses and 
non -interest expenses to generate interest income and non - interest income is 
concerned. The distinction between the efficiency scores obtained for banks 
belonging to different sectors is quite distinct for each year. The average efficiency 
score for the foreign banks is at 0.6452 followed next by private sector at 0.4896. 
Public sector appears at the end with a score of 0.3084. Thus, 35% inputs are being 
wasted for foreign banks, 51% for private sector banks and a colossal figure of 69% 
for the public sector banks. 
For the five year period , it was found out that only two banks were found to be fully 
efficient in each year. One of them is a foreign bank (Sonali Bank) and other is a 
private sector bank (Indusind bank). No public sector bank has emerged fully 
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efficient in any of the years dviring the study period. The best performing public 
sector bank, the Corporation Bank, has obtained 43rd position out of 94 banks. This 
is an indication of the weak state of the public sector banks. 
As public sector banks still dominate the Indian market share, some more insights are 
provided for the public sector banks. The top five performers amongst the pubHc 
sector banks are the Corporation Bank, The Oriental Bank of Commerce, The State 
Bank of Hyderabad, State Bank of Patiala and Bank of Baroda. These findings are 
comparable with the results brought out by Working Group on Restructuring of 
Weak Public Sector Banks headed by Shri M.S. Verma in the year 1999 (the 
Group had selected seven parameters for assessing a bank's strength/weakness 
covering three major areas, namely, (a) solvency, (b) earning capacity and (c) 
profitability). Out of the top five performers in this study, three found place in 
category 1 where all the seven parameters were met. The Corporation Bank, The 
Oriental bank of Commerce and State Bank of Patiala were classified in Category. 
The worst performer amongst the public sector banks is the Indian bank, followed 
by UCO Bank. Then in their order of ranking are Syndicate Bank, Central Bank of 
India and the United Bank of India. The three worst performers- Indian bank, UCO 
Bank and United Bank of India -were also declared as weak banks by the Working 
group. These banks were found to be trapped in vicious circle of declining capability 
of attracting good business and increasing need for capital support from the 
government. Their condition was attributed to slippage in capital adequac>, low 
levels of interest income, diminishing margins, increasing cost of operations and 
falling market share and that they were performing with minimum competitive 
efficiency. The Central Bank of India and Syndicate Bank, the other two banks, 
falling in the category of worst performers were also found not to have compliance 
with CAR and non compliance with five or six of the remaining efficiency 
parameters. 
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Thus, the study concludes that the pubUc sector banks are inefficient as compared to 
their private and foreign counterparts in usage of interest expense and non interest 
expense to generate a certain level of interest income and non interest income but 
their efficiency is increasing in the deregulated period. 
7.1.3 Competition amongst the banks across different ownership and amongst 
the ownership group 
Indian banks as a group 
The dispersion has decreased over the first four years of the study period with an 
increase only in the last year. Thus, the competition in general is increasing amongst 
the hidian banks. It may be concluded that in general, the impact of liberalization has 
been successful in giving rise to increased competition in the Indian banking sector. 
Indian banks across different ownership 
Public sector banks, in general, display an increase in dispersion of efficiency scores 
over the five year study period. The gap in performance of the public sector banks is 
increasing, thus implying, that reforms are creating winners and losers amongst the 
public sector banks. With overall performance for PSBs increasing over the five year 
period, the increased dispersion may be indicator of improved practices of certain 
public sector banks. 
The private sector banks also display an increase, though it is infinitesimal. On the 
other hand the dispersion for the foreign banks is decreasing over the first four years 
with an increase only in the last year, 2000-01. 
The dispersion amongst the public sector banks is very less as compared to foreign 
and private sector banks which are probably reflection of a single ownership of 
government having similar practices and policies of all the banks in the public sector. 
The standard deviation for private and foreign banks is significantly higher than 
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public sector banks indicating that practices might differ due to different management 
ownership and managerial practices. 
7.1.4 Efficiency and Non-performing assets 
Indian banks as a group 
The relationship between the efficiency and the non-performing assets has been found 
to be negative. The correlation is measured at -0.2861 between efficiency scores for 
the five-year period and the respective level of gross NPAs. These are consistent with 
findings in the U.S. banks where the level of non performing loans to total loans is 
significantly and negatively related to the efficiency scores of the most and least 
efficient quartiles from 1984 through 1993 ( Barr et al, 1999). 
Indian banks across different ownership 
The public sector banks show a significant negative relationship between efficiency 
measures and the levels of NPAs. The correlation coefficient is -0.52358 for 
efficiency and gross NPAs. The private sector banks too indicate a significant 
negative relation with correlation coefficient at -0.46968 for efficiency and gross 
NPAs. The foreign banks also show a negative relationship, though the correlation 
coefficient for foreign banks is substantially lower than the public sector banks and 
the private sector banks. The correlation coefficient is 0.20099 for gross NPAs. 
7.1.5 Efficiency scores across different models 
Efficiency scores are sensitive to the choice of selection of inputs and outputs. 
The banks display different efficiency scores under the different models. 
Table 7.1 : Average efficiency : Revenue focus v/s business focus models 
Model 
Revenue model-CRS 
Business model-CRS 
All Banks 
0.4978 
0.6028 
Public 
Banks 
0.3084 
0.5568 
Private 
Banks 
0.4896 
0.5544 
Foreign 
Banks 
0.6452 
0.6798 
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In the current study, the results clearly show that the banks as a group operating in 
India are more efficient in business retention/ generation rather than in conversion of 
expenses to revenues. For the "Revenue focus" model the average efficiency score is 
estimated at 0.4978 in comparison of "Business focus" model at 0.6028. In case of 
ownership wise results too, the same findings are demonstrated. In case of public 
sector banks the difference is more distinct for "revenue focus " and "business focus" 
models is more distinct in comparison of the private sector and foreign banks. In case 
of "Revenue focus", foreign banks perform the best, followed by private and public 
sector the least. But in case of "business focus", though the foreign banks are the best, 
the second place is taken by the public sector followed by private at the last position, 
though the difference between the latter two is less in terms of average efficiency 
scores. 
Thus it clearly highlights that selection of inputs and outputs is a matter of great 
importance and that several models be estimated and combined before managerial 
action is taken for improvement in the working of financial institution 
Efficiency scores using CRS and VRS models 
In both the cases of "revenue focus" and "business focus" the efficiency scores using 
CRS and VRS approaches are different. CRS scores are lower than the VRS scores. 
Banks as a group 
The pure technical efficiency scores are higher than the scale efficiencies, thus 
highlighting that the total technical inefficiencies can be attributed more to the scale 
inefficiencies rather than pure technical inefficiencies. 
Pure technical efficiencies > scale efficiencies 
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Ownership wise analysis 
Revenue focus model 
Public and private sector display higher pure technical efficiency than the scale 
efficiencies whereas for foreign banks the scale efficiencies are higher than the pure 
technical efficiencies. 
Table 7.2: Summarized results for average efficiency (OTE, PTE and SE): 
Revenue focus v/s Business focus 
Measure of 
efficiency * 
OTE (CRS) 
PTE (VRS) 
SE 
OTE (CRS) 
PTE (VRS) 
SE 
REVENUE MODEL 
All Banks 
0.4978 
0.7926 
0.6334 
B 
All Banks 
0.6028 
0.8198 
0.7428 
Public Sector 
Banks 
0.3084 
0.8752 
0.3542 
Private Sector 
Banks 
0.4896 
0.7084 
0.674 
USINESS MODEL 
Public Sector 
Banks 
0.5568 
0.9326 
0.6026 
Private Sector 
Banks 
0.5544 
0.684 
0.8014 
Foreign Banks 
0.6452 
0.7994 
0.805 
Foreign Banks 
0.6798 
0.8526 
0.804 
•Average for 5 years( 1997-2001) 
In case of public sector banks, the pure technical efficiencies are at 0.8752, which is 
the maximum across the three different ownerships studied. The scale efficiency of 
the PSBs are measured at 0.3542, which is the minimum across the three different 
ownerships thus implying, in case of PSBs inefficiency is attributable greatly due to 
scale inefficiency and that the inputs are being wasted mainly more due to scale 
inefficiencies rather than the pure technical inefficiencies. Though in case of private 
sector banks too, scale inefficiencies are higher as compared to the pure technical 
efficiencies, the difference between the two measures is not much. The difference 
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between the pure technical efficiency and scale efficiencies for the foreign banks is 
almost negligible. 
Business model 
The business model gives different results as compared to the revenue focus model. 
Here though the public sector banks and foreign banks display higher pure technical 
efficiency scores as compared to scale efficiencies, the private banks demonstrate 
higher scale efficiencies as compared to pure technical efficiencies. Even for business 
focus model, the public sector banks display the highest pure technical efficiency 
score and the least scale efficiencies across the three different ownerships studied 
Table 7.3: Summarized results (OTE, PTE and SE): Revenue focus and Business 
focus for banks across different ownerships 
Revenue model 
OTE(CRS) : 
PTE (VRS) 
SE : 
Business model 
OTE(CRS) : 
PTE (VRS) : 
SE : 
Foreign 
Public 
Foreign 
Foreign 
Public 
Foreign 
> 
> 
> 
> 
> 
> 
Private 
Foreign 
Private 
Public 
Foreign 
Private 
> 
> 
> 
> 
> 
> 
Public 
Private 
Public 
Private 
Private 
Public 
Dispersion amongst banks 
Banks as a group 
It may be observed that for the "Revenue focus" and "Business focus" models, the 
dispersion is approximately the same for banks as a group in general. The dispersion 
in scale efficiencies is more than the dispersion in the pure technical efficiency 
scores, thus indicating that differences in scale efficiencies are higher for the banks. 
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Table 7.4 : Standard Deviation of efficiency over 1997-2001 
REVENUE MODEL 
Measure of 
dispersion 
Standard 
deviation (S.D.) 
S.D. of OTE 
S.D. of PTE 
S.D. of SE 
All Banks 
0.5149 
0.3705 
0.5407 
Public Sector 
Banks 
0.1403 
0.2063 
0.1335 
Private Sector 
Banks 
0.5218 
0.3685 
0.4406 
Foreign Banks 
0.5408 
0.4651 
0.4321 
BUSINESS MODEL 
Measure of 
dispersion 
Standard 
deviation (S.D.) 
S.D. of OTE 
S.D. of PTE 
S.D. of SE 
All Banks 
0.5189 
0.4459 
0.4794 
Public Sector 
Banks 
0.3713 
0.1902 
0.3531 
Private Sector 
Banks 
0.5066 
0.4659 
0.3437 
Foreign Banks 
0.5631 
0.4167 
0.5285 
Ownership wise analysis 
Public sector banks show the least dispersion. The foreign banks display the 
maximum dispersion. This may be result of the same Governmental ownership for the 
PSBs. They operate under the same policies and guidelines made by the policy 
formulators. In case of foreign banks, it is a reflection of the policies and structure 
incorporated in the respective countries. 
In case of PSBs, dispersion is observed more for the pure technical efficiency scores 
in revenue focus model as compared to the dispersion in scores for the business focus. 
This is reflection that few of the PSBs, due to the better managerial efficiency, are 
able to exercise their freedom of deciding on the lending and borrowing rates m a 
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better way as compared to their peers. Also, some of them are able to mange their 
non-interest expenses and non-interest revenues better. 
For the business focus model, the dispersion might be higher as the PSBs are able 
generate and retain business with themselves as the risk associated with such banks is 
perceived to be lower as compared to private and counterparts in eyes of the 
consumer. So even if there are minimal efforts on part of the bank management to 
generate more loans and other business or to retain the existing business, customers 
would still approach these banks as they perceive greater safety with the PSBs. 
Table 7.5: Dispersion in efficiency scores :Revenue focus v/s business focus 
OTE (CRS) : 
PTE (VRS): 
SB : 
Business model 
OTE (CRS): 
PTE (VRS): 
SE : 
dispersion in 
dispersion in 
dispersion in 
dispersion in 
dispersion in 
dispersion in 
Revenue model 
foreign 
foreign 
private 
foreign 
private 
foreign 
> 
> 
> 
> 
> 
> 
private 
private 
foreign 
private 
foreign 
public 
> 
> 
> 
> 
> 
> 
public 
public 
public 
public 
public 
private 
7.2 Recommendations 
In view of above conclusions, following are the recommendations that may be 
adopted by the banks' management and the policy makers. 
• As deregulation has resulted in an improvement in the efficiency of the 
banking sector, it is thus suggested that more reforms should be given impetus 
in this area. If efficiency improves, the improvement in resource allocation 
will benefit society and should lead to price reductions following reduction in 
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wastages and / or service expansion for consumers if competition is adequate. 
As it follows from the hypothesis 1 that the impact of liberalization has been 
{avourahle, freedom to banks in deciding the deposit and lending rates should 
be continued. 
The average efficiency levels are still low (e.g.50%), thus implying that inputs 
are being wasted to the tune of 50%. Measure should be adopted by the hanks 
to reduce wastages. 
Thus, great reduction in expenses is desired, especially for the public sector 
(Hypothesis 2 ) , where efficiency is measured at 30% .The banks may have to 
right size the number of staff in banks. In continuation to the trend that began 
few years banks, more VRS schemes are envisaged. Cheaper rental options 
for the branch offices should be explored. The operational costs can be 
reduced by upgrading banking technology. 
Hypothesis 3 suggests that the dispersion in efficiency scores of the public 
sector banks is generally increasing over the study period, thus implying that 
the liberalization is creating winners and losers in the public sector. The 
regulators to observe and review the performance of banks for whom the 
performance is deteriorating and suitable corrective measures be taken. This 
is specially relevant in today's context when the Indian financial sector is 
aiming for a global presence. The aspirations of Indian banks can be met only 
if they are able to face the fiill force of global competition on their home 
ground. Thus, it also calls for a greater attention to the regulation. It might be 
necessary to close the loss making banks before they are declared insolvent. 
The PSBs should be able to have a self sustained existence on their own and 
government should not protect the weak banks any more as they have been 
doing for a long time. 
Conclusions, Recommendations and Directions for Future Research 175 
Chapter VII 
Using the variable returns to scale (VRS) approach in hypotheses 5, it has 
been observed that the main reasons for the overall technical inefficiencies of 
the public sector banks are the scale inefficiencies. 
Thus , reasons behind scale inefficiencies should be investigated: Loss making 
branches may be closed down or merged with more efficient ones. 
Hypothesis 4 has established a negative relationship between the NPAs and 
efficiency. This implies that if the levels of NPAs are reduced, the efficiency 
of the banks will increase. The banks need to improve their credit quality. The 
credit managers need to be equipped with better skills. Loan appraisal and 
monitoring of loans should be strengthened. These issues can be handled by 
the banks' management themselves. They should adopt systems from the 
global banks, in which quality of credit appraisals is far superior, supervision 
is strict and administrative penalties for mistakes. 
The recommendation to the policy makers is that the legislative support 
initiatives such as Securitization and Reconstruction of Financial assets and 
Enforcement of Security Interest Act, 2002 and Corporate Debt restructuring 
(CDR) mechanism should be strengthened. 
A variety of input/output combinations may be used. The inputs and outputs 
should be chosen with a specific objective / policy formulation in mind. 
(Hypothesis 5 ) There is no "the best model" to measure efficiency. Banks' 
efficiency is a multi perspective concept and thus should be evaluated in a 
plethora of ways before taking any decision on the policy formulation or 
operational issues as to how a bank works. Before efficiency is evaluated, the 
benchmark or yardstick should be specified for a particular dimension. For 
example, in this study two different models were constructed: one with a 
revenue focus and the other one with a business focus. It could be chosen with 
utmost care what inputs and outputs should go into the calculation of 
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efficiency, as different models and specifications can produce different 
efficiency results for a given institution. 
7.3 Directions for future research 
Considerable research has been on efficiency but that are certain areas of further 
research in this area. "Differences in efficiency estimate are not only blamed on input 
and output definitions, but also depend on variation in data sources, efficiency 
concepts and measurement methods used. (Mlima and Hjalmarsson, 2002) " 
Luo (2003)^ has applied DBA analysis to investigate both profitability and 
marketability measures in a sample of 245 banks in the U.S. Findings of his study 
suggest that the current problem of inefficiency in large banks is the lower level 
marketability efficiency, rather than the profitability efficiency. Thus, in his opinion, 
it is the more serious side of banks' problem that has been largely ignored, 
unfortunately. He fiirther suggests that policy regulators should be aware of these 
results and accordingly make decisions planned to enhance marketability efficiency, 
rather than only the profitability efficiency for large banks. It would be good idea to 
test the same in the Indian conditions. He used the inputs: employees. Total assets and 
equity and outputs: revenue and profit to determine profitability efficiency and then 
subsequently determined marketability efficiency. The outputs for profitability 
efficiency serve as inputs to determine marketability efficiency and the outputs 
considered are market value, EPS and stock price. 
7.3.1 Comparison using non-parametric and parametric techniques 
Only few studies have compared efficiency scores using both the approaches. 7 his is 
another area that can provide useful insights how the different measurement 
techniques affect the relative efficiency rankings of individual financial institutions. 
Policy and research issues that rely upon firm-level efficiency esfimates (as opposed 
to industry-wide averages) may be more convincingly addressed if more than one 
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frontier technique is applied to the same set of data to demonstrate the robustness of 
the explanatory results obtained (Berger and Humphrey, 1997) . Stochastic trontier 
analysis can also be used to determine the efficiency scores and then be compared 
with scores obtained by the DEA model . A high correlation exists between the 
efficiency scores obtained by SFA and DEA in case of Australian banks (Sturm and 
Williams, 2004)^ 
7.3.2 Inclusion of different variables as inputs and outputs 
Drake et al (2000)^ have incorporated risk and lending quality (problem loans) factor 
and have estimated its impact on efficiency of Japanese banks. The authors have used 
the provision for loan losses as an indicator of the extent of problem loans. This has 
been used as an additional uncontrollable input within the DEA model. This input has 
been modeled as an uncontrollable input reflecting the exogenous impact of problem 
loans. 
7.3.3 Relating efficiency with issues of today's relevance 
It would be of some interest to observe what banks can do to raise their efficiency, 
given their limited resources. From this point of view, any aspects of the banks" 
structure can be related to (responsible for) their degree of efficiencv (or 
inefficiency). Some of these aspects found in the literature are relationship between 
efficiency and size, profitability, market power, the loan ratio, and bank's 
capitalization. 
• Size is found to be negatively and significantly related to efficiency. Kuwaiti 
banks (Darrat et al, 2000)^ Turkey (Isik and Hassan, 2000)^ U.S. banks (Barr 
et al, 1999)^ Turkish banks (Cook et al ,2001)'^ .It is found to be positively 
related in case of Japanese banks (Drake and Hall, 2000)'°. In Croatia, in 
terms of size, the smaller banks are globally efficient, whereas the large banks 
are found to be locally efficient (Jemric and Vujcic ,2002)''. 
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Listing on stock exchange/ Date of establishment: In case of Nigerian hanks, 
the banks that are found to be relatively efficient in this study are those that 
have been in existence for a long period of time (Ayadi et al, 1998) ^ In case 
of Croatian banks, newly established banks were more efficient banks than 
the old ones over the whole period (Jemric and Vujcic, 2002) . Age and 
efficiency (whether allocative, technical or scale) are negatively related but 
not statistically significantly so as in Turkey, being old banks may be 
operating in a bureaucratic set up rather than with learning by doing (Isik and 
Hassan, 2002)^ 
Level of financial capital: A relationship between efficiency and the level of 
financial capital may be investigated. "The studies that investigated the 
relationship between capitalization and efficiency have predominantly found 
that well-capitalized firms are more efficient. One possible reason might be 
that efficient firms have higher profits, which might lead to higher equity-to-
asset ratio. Alternatively, this positive relationship between efficiency and 
financial capital may be an indication that inefficient banks with lower 
financial capital have less to lose in taking a risky gamble than an efficient 
bank. Therefore, as the level of financial capital decreases, managers of the 
inefficient banks have growing incentives to bet the bank. This explanation is 
consistent with moral hazard theory. This theory maintains that agency 
conflict between managers and shareholders might exacerbate pnor to 
bankruptcy because owners with less capital to lose might have less incentive 
to make sure that the bank is run efficiently. Faced with less monitoring from 
owners, managers of banks with lower equity might have increasing incentive 
to consume perks" (Isik and Hassan ,2002)'. 
Profitability: Profitability is positively related with all types of efficiency. 
Return on average assets is positively related with the efficiency scores 
(Leong and Drollery ,2002)'l 
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• Geographical location. : In U.S. banks ,the location of banks generally seems 
not related to either the profitability or marketability efficiency, except that 
the banks in Western states were more likely to enjoy higher technical 
efficiency than those in Southeastern states (Luo, 2003) . In addition, he has 
also found that the location of banks is not related to bank failure. 
Thus, this study has evaluated the efficiency of the banks operating in India during 
1997-2001 in wake of reforms that have been initiated by the Indian government for 
over twelve years now. It has also investigated if the impact of reforms has any 
bearing on the competitiveness of the banks. It has fiirther investigated the 
relationship between efficiency and the NPAs prevailing in the respective bank. Last 
but not the least it has examined the robustness of the efficiency scores obtained using 
the DEA model in the banking sector. 
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Annexure 1-1/3 
Annexure I 
List of Commercial Banks Considered for Study 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
PUBLIC SECTOR BANKS 
ALLAHABAD BANK 
ANDHRA BANK 
BANK OF BARODA 
BANK OF INDIA 
BANK OF MAHARASTRA 
CANARA BANK 
CENTRAL BANK OF INDIA 
CORPORATION BANK 
DENA BANK 
INDIAN BANK 
INDIAN OVERSEAS BANK 
ORIENTAL BANK OF COMMERCE 
PUNJAB & SIND BANK 
PUNJAB NATIONAL BANK 
STATE BANK OF BIKANER & JAIPUR 
STATE BANK OF HYDERABAD 
STATE BANK OF INDIA 
STATE BANK OF INDORE 
STATE BANK OF MYSORE 
STATE BANK OF PATIALA 
STATE BANK OF SAURASHTRA 
STATE BANK OF TRAVANCORE 
SYNDICATE BANK 
UCO BANK 
UNION BANK OF INDIA 
UNITED BANK OF INDIA 
VIJAYA BANK 
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List of Commercial Banks Considered for Study 
PRIVATE SECTOR 
1. BAHARAT OVERSEAS BANK 
BANK OF PUNJAB 
BANK OF RAJASTHAN 
4. BENARES STATE BANK 
5. CATHOLIC SYRIAN BANK 
CENTURION BANK 
CITY UNION BANK 
8. DEVELOPMENT CREDIT BANK 
9. DHANALAKSHMI BANK 
10. FEDERAL BANK 
11. GANESH BANK OF KURUNDWAD 
12. GLOBAL TRUST BANK 
13. HDFCBANK 
14. ICICIBANK 
15. IDBIBANK 
16. INDUSINDBANK 
17. JAMMU & KASHMIR BANK 
18. KARNATAKA BANK 
19. KARUR VYSYA BANK 
20. LAKSHMI VILAS BANK 
21. LORD KRISHNA BANK 
22. NAINITALBANK 
23. NEDUNGADI BANK 
24. RATNAKARBANK 
25. SANGLIBANK 
26. SBI COMMERCL\L AND INTERNATIONAL 
27. SOUTH INDL\N BANK 
28. TAMILNAD MERCANTILE BANK 
29. UNITED WESTERN BANK 
30. UTIBANK 
31. VYSYA BANK 
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List of Commercial Banks Considered for Study 
FOREIGN BANKS 
1. ABNAMROBANK 
2. ABU-DHABI COMMERCIAL BANK 
3. ARAB BANGLADESH BANK 
4. BANK INTERNATIONAL INDONESIA 
5. BANK OF AMERICA 
6. BANK OF BAHRAIN & KUWAIT 
7. BANK OF CEYLON 
8. BANK OF NOVA SCOTIA 
9. BANK OF TOKYO 
10. BARCLAYS BANK 
11. BNPPARIBAS 
12. CHASE MANHATTAN BANK 
13. CHINATRUST COMMERCIAL BANK 
14. CHO HUNG BANK 
15. CITIBANK 
16. COMMERZBANK 
17. CREDIT AGRICOLE INDOSUEZ 
18. CREDIT LYONNAIS 
19. DBS BANK 
20. DEUTSCHE BANK 
21. DRESDNERBANK 
22. FUJI BANK 
23. HONGKONG & SHANGHAI BANK 
24. ING BANK 
25. KRUNG THAI BANK 
26. MASHREQ BANK 
27. OMAN INTERNATIONAL BANK 
28. OVERSEAS CHINESE BANK 
29. SAKURA BANK 
30. SANWA BANK 
31. SIAM COMMERCIAL BANK 
32. SOCIETE GENERALE 
33. SONALI BANK 
34. STANDARD CHARTERED BANK 
35. STANDARD CHARTERED GRINDLAYS BANK 
36. STATE BANK OF MAURITIUS 
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Annexure II 
Average Overall Technical Efficiency (OTE) of Banks: Revenue Focus 
(CRS Approach) 
Name of the Bank 1997 1998 1999 2000 2001 Average S.D. 
PUBLIC SECTOR BANKS 
1. ALLAHABAD BANK 
2. ANDHRABANK 
3. BANKOFBARODA 
4. BANK OF INDIA 
5. BANK OF MAHARASTRA 
6. CANARABANK 
7. CENTRAL BANK OF INDIA 
8. CORPORATION BANK 
9. DENABANK 
10. INDIAN BANK 
11. INDIAN OVERSEAS BANK 
12. ORIENTAL BANK OF COMMERCE 
13. PUNJAB & SIND BANK 
14. PUNJAB NATIONAL BANK 
15. STATE BANK OF BIKANER & JAIPUR 
16. STATE BANK OF HYDERABAD 
17. STATE BANK OF INDIA 
18. STATE BANK OF INDORE 
19. STATE BANK OF MYSORE 
20. STATE BANK OF PATIALA 
21. STATE BANK OF SAURASHTRA 
22. STATE BANK OF TRAVANCORE 
23. SYNDICATE BANK 
24. UCO BANK 
25. UNION BANK OF INDIA 
26. UNITED BANK OF INDIA 
27. VIJAYA BANK 
Average (Year wise) 
0.289 
0.255 
0.315 
0.282 
0.245 
0.295 
0.251 
0.366 
0.28 
0.228 
0.265 
0.371 
0.25 
0.268 
0.29 
0.323 
0.297 
0.304 
0.285 
0.31 
0.302 
0.297 
0.219 
0.201 
0.297 
0.211 
0.235 
0.2789 
0.31 
0.296 
0.307 
0.301 
0.291 
0.295 
0.281 
0.396 
0.306 
0.22 
0.274 
0.341 
0.28 
0.291 
0.323 
0.35 
0.321 
0.328 
0.307 
0.329 
0.316 
0.33 
0.269 
0.243 
0.31 
0.278 
0.278 
0.3026 
0.334 
0.312 
0.373 
0.338 
0.283 
0.358 
0.289 
0.451 
0.355 
0.261 
0.308 
0.473 
0.34 
0.307 
0.325 
0.345 
0.35 
0.34 
0.304 
0.375 
0.332 
0.377 
0.266 
0.259 
0.361 
0.295 
0.319 
0.3344 
0.33 
0.349 
0.368 
0.312 
0.307 
0.332 
0.27 
0.472 
0.34 
0.262 
0.293 
0.516 
0.305 
0.298 
0.317 
0.376 
0.327 
0.296 
0.266 
0.37 
0.328 
0.33 
0.263 
0.272 
0.344 
0.292 
0.302 
0.3273 
0.287 
0.34] 
0.325 
0.268 
0.272 
0.297 
0.255 
0.488 
0.263 
0.239 
0.279 
0.47 
0.27 
0.274 
0.266 
0.34 
0.287 
0.301 
0.24 
0.319 
0.298 
0.307 
0.245 
0.251 
0.32 
0.282 
0.278 
0.2986 
0.31 
0.3106 
0.3376 
0.3002 
0.2796 
0.3154 
0.2692 
0.4346 
0.3088 
0.242 
0.2838 
0.4342 
0.289 
0.2876 
0.3042 
0.3468 
0.3164 
0.3138 
0.2804 
0.3406 
0.3152 
0.3282 
0.2524 
0.2452 
0.3264 
0.2716 
0.2824 
0.308378 
0.0221 
0.0378 
0.0308 
0.0271 
0.0232 
0.0286 
0.0163 
0.0518 
0.0389 
0.019 
0.0169 
0.0744 
0.0347 
0.0163 
0.0255 
0.0192 
0.025 
0.0191 
0,028 
0.0299 
0.0151 
0.0309 
0.0209 
0.0269 
0.0259 
0.0346 
0.0317 
PRIVATE SECTOR BANKS 
28. BAHARAT OVERSEAS BANK 
29. BANK OF PUNJAB 
30. BANK OF RAJASTHAN 
31. BENARES STATE BANK 
32. CATHOLIC SYRIAN BANK 
33. CENTURION BANK 
34. CITY UNION BANK 
0.359 
0.531 
0.32 
0.221 
0.293 
0.794 
0.35 
0.348 
0.653 
0.284 
0.269 
0.278 
0.825 
0.354 
0.449 
0.743 
0.29 
0.262 
0.346 
0.923 
0.443 
0.446 
0.754 
0.281 
0.253 
0.339 
0.93 
0.441 
0,455 
0.768 
0.274 
0.245 
0.337 
0.905 
0.453 
0.4114 
0.6898 
0.2898 
0.25 
0.3186 
0.8754 
0.4082 
0.0531 
0,0995 
0.0178 
0.0186 
0.0309 
0.0618 
0.0515 
Average OTE of Banks: Revenue Focus (CRS Approach) 210 
Annexure I[-2'3 
35. 
36. 
37. 
38. 
39. 
40. 
41. 
42. 
43. 
44. 
45. 
46. 
47. 
48. 
49. 
50. 
51. 
52. 
53. 
54. 
55. 
56. 
57. 
58. 
Name of the Bank 
DEVELOPMENT CREDIT BANK 
DHANALAKSHMI BANK 
FEDERAL BANK 
GANESH BANK OF KURUNDWAD 
GLOBAL TRUST BANK 
HDFC BANK 
ICICI BANK 
IDBI BANK 
INDUSIND BANK 
JAMMU & KASHMIR BANK 
KARNATAKA BANK 
KARUR VYSYA BANK 
LAKSHMI VILAS BANK 
LORD KRISHNA BANK 
NAESIITAL BANK 
NEDUNGADI BANK 
RATNAKAR BANK 
SANGLI BANK 
SBI COMMERCIAL AND INTERNATIONAL 
SOUTH INDIAN BANK 
TAMILNAD MERCANTILE BANK 
UNITED WESTERN BANK 
UTI BANK 
VYSYA BANK 
Average (Year wise) 
59. 
60. 
61. 
62. 
63. 
64. 
65. 
66. 
67. 
68. 
69. 
70. 
71. 
72. 
73. 
74. 
75. 
FOREIGN 
ABN AMRO BANK 
ABU-DHABI COMMERCL\L BANK 
ARAB BANGLADESH BANK 
BANK INTERNATIONAL INDONESIA 
BANK OF AMERICA 
BANK OF BAHRAIN & KUWAIT 
BANK OF CEYLON 
BANK OF NOVA SCOTIA 
BANK OF TOKYO 
BARCLAYS BANK 
BNP PARIBAS 
CHASE MANHATTAN BANK 
CHINATRUST COMMERCIAL BANK 
CHO HUNG BANK 
CITIBANK 
COMMERZBANK 
CREDIT AGRICOLE INDOSUEZ 
1997 
0.346 
0.341 
0.339 
0.33 
1 
0.598 
0.721 
0.567 
1 
0.356 
0.332 
0.372 
0.326 
0.405 
0.277 
0.263 
0.257 
0.238 
0.555 
0.289 
0.394 
0.304 
0.665 
0.349 
0.4352 
OWNE 
0.54 
0.506 
0.346 
0.62 
0.552 
0.584 
0.912 
0.76 
0.644 
0.323 
0.561 
0.894 
0.367 
0.655 
0.636 
0.354 
0.486 
1998 
0.299 
0.35 
0.334 
0.31 
1 
0.667 
0.656 
0.633 
1 
0.367 
0.327 
0.367 
0.357 
0.421 
0.316 
0.294 
0.301 
0.287 
0.683 
0.286 
0.402 
0.311 
0.679 
0.348 
0.4518 
.D 
0.518 
0.52 
0.636 
0.594 
0.627 
0.586 
1 
0.762 
0.451 
0.407 
0.45 
0.356 
0.507 
1 
0.973 
0.433 
0.365 
1999 
0.468 
0.409 
0.428 
0.416 
0.828 
0.744 
0.802 
0.76 
1 
0.479 
0.422 
0.456 
0.391 
0.454 
0.367 
0.379 
0.352 
0.287 
0.754 
0.374 
0.43 
0.378 
0.907 
0.415 
0.5212 
0.64 
0.762 
0.859 
0.485 
0.723 
0.632 
1 
0.957 
0.472 
0.461 
0.506 
0.359 
0.469 
1 
0.992 
0.413 
0.505 
2000 
0.465 
0.404 
0.429 
0.412 
0.826 
0.701 
0.807 
0.77 
1 
0.507 
0.409 
0.442 
0.362 
0.437 
0.331 
0.363 
0.326 
0.274 
0.743 
0.339 
0.429 
0.379 
0.878 
0.41 
0.5125 
2001 
0.476 
0.408 
0.444 
0.418 
0.819 
0.737 
0.803 
0.'779 
1 
0.562 
0.469 
0.503 
0.385 
0.448 
0.344 
0.323 
0.378 
0.268 
0.661 
0.377 
0.481 
0.415 
0.983 
0.443 
0.5278 
Averag 
e 
0.4108 
0.3824 
0.3948 
0.3772 
0.8946 
0.6894 
0.7578 
0.7018 
1 
0.4542 
0.3918 
0.428 
0.3642 
0.433 
0.327 
0.3244 
0.3228 
0.2708 
0.6792 
0.333 
0.4272 
0.3574 
SO. 
0.0824 
0.0339 
0.0536 
0.0527 
0.0963 
0.0597 
0.0673 
0.0961 
0 
0.0898 
0.061 1 
0.058 
0.0258 
0.0201 
0.0336 
0.0479 
0.0467 
0.0201 
0.0797 
0.0442 
0.0341 
0.048 
0.8224 0.1426 
0.393 
0.4896 
0.0425 
0.717 
0.737 
1 
0.487 
0.435 
0.568 
1 
0.717 
0.477 
0.408 
0.47 
0.968 
0.548 
1 
0.914 
0.391 
0.416 
0.667 
0.835 
1 
0.495 
0.692 
0.603 
0.865 
0.814 
0.384 
0.337 
0.42] 
0.303 
0.626 
1 
0.827 
0.445 
0.351 
0.6164 
0.672 
0.7682 
0.5362 
0.6058 
0.5946 
0.9554 
0.802 
0.4856 
0.3872 
0.4816 
0.576 
0.5034 
0.931 
0.8684 
0.4072 
0.4246 
0.0848 
0.1496 
0,279 
0.0654 
0.1158 
0.0243 
0.0633 
0.0932 
0.096 
0.0568 
0.054] 
0.3259 
0.0959 
0.1543 
0.1449 
0.0361 
0.0694 
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Name of the Bank 1997 1998 1999 2000 2001 Average S.D. 
76. CREDIT LYONNAIS 0.559 0.479 0.593 0.581 0.604 0.5632 0.0499 
77. DBS BANK 0.509 0.959 0.596 0.641 0.672 0.6754 0.17 
78. DEUTSCHE BANK 0.634 0.699 0.645 0.5120.511 0.6002 0.0846 
79. DRESDNER BANK 0.375 0.386 0.489 0.4820.308 0.408 0.0768 
80. FUJI BANK 0.491 0.707 0.393 0.4620.554 0.5214 O.lli 
81. HONGKONG & SHANGHAI BANK 0.452 0.507 0.5 0.530.493 0.4964 0.0284 
82. ING BANK 0.543 0.521 0.502 0.467 0.236 0.4538 0.1249 
83. KRUNG THAI BANK 0.521 0.801 0.8644 0.2104 
84. MASHREQ BANK 0.58 0.524 0.498 0.4820.496 0.516 0.0389 
85. OMAN INTERNATIONAL BANK 0.701 0.595 0.705 0.6280.535 0.6328 0.0723 
86. OVERSEAS CHINESE BANK 0.549 0.4220.907 0.7756 0.2713 
87. SAKURA BANK 0.946 0.7670.778 0.8982 0.1169 
88. SANWA BANK 0.978 0.905 0.863 0.7620.825 0.8666 0.0815 
89. SIAM COMMERCIAL BANK 10.758 0.9516 0.1082 
90. SOCIETE GENERATE 0.666 0.579 0.552 0.420.363 0.516 0.1229 
91. SONALIBANK 0 
92. STANDARD CHARTERED BANK 0.338 0.506 0.608 0.7570.624 0.5666 0.1559 
93. STANDARD CHARTERED GRINDLAYS BANK 0.321 0.459 0.53 0.5140.422 0.4492 0.0837 
94. STATE BANK OF MAURITIUS 0.78 0.813 0.9186 0.1121 
Average (Year wise) 0.63580.65370.66620.64710.6230.645137 
Grand average (Year wise)(All banks) 0.467 0.486 0.523 0.5110.502 
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Annexure III 
Average Pure Technical Efficiency (PTE) of Banks: Revenue Focus 
(CRS Approach) 
Name of the Bank 1997 1998 
PUBLIC SECTOR 
ALLAHABAD BANK 
ANDHRA BANK 
BANK OF BARODA 
BANK OF INDIA 
BANK OF MAHARASTRA 
CANARA BANK 
CENTRAL BANK OF INDIA 
CORPORATION BANK 
DENA BANK 
INDL\N BANK 
INDL\N OVERSEAS BANK 
ORIENTAL BANK OF COMMERCE 
PUNJAB & SIND BANK 
PUNJAB NATIONAL BANK 
STATE BANK OF BIKANER & 
JAIPUR 
STATE BANK OF HYDERABAD 
STATE BANK OF INDIA 
STATE BANK OF INDORE 
STATE BANK OF MYSORE 
STATE BANK OF PATIALA 
STATE BANK OF SAURASHTRA 
STATE BANK OF TRAVANCORE 
SYNDICATE BANK 
UCO BANK 
UNION BANK OF INDIA 
UNITED BANK OF INDIA 
VIJAYA BANK 
Average (Year wise) 
Standard Deviation (STD) 
0.889 
0.844 
1 
0.951 
0.928 
0.976 
0.93 
0.968 
0.934 
0.708 
0.838 
1 
0.794 
0.947 
0.91 
0.93 
1 
0.841 
0.899 
0.917 
0.851 
0.835 
0.935 
0.803 
0.961 
0.755 
0.845 
0.8959 
0.0766 
0.846 
0.835 
1 
0.957 
0.894 
0.959 
0.943 
0.911 
0.887 
0.64 
0.818 
0.921 
0.759 
0.945 
0.867 
0.891 
1 
0.75 
0.828 
0.889 
0.787 
0.771 
0.895 
0.786 
0.937 
0.832 
0.799 
0.8647 
0.0847 
1999 2000 2001 Average S.D. 
BANKS 
0.896 
0.854 
1 
0.955 
0.906 
0.998 
0.918 
0.905 
0.889 
0.706 
0.846 
0.989 
0.803 
1 
0.91 
0.976 
1 
0.843 
0.86 
0.943 
0.853 
0.799 
0.888 
0.821 
0.932 
0.801 
0.849 
0.8941 
0.0752 
0.854 
0.797 
0.988 
0.903 
0.833 
0.934 
0.959 
0.808 
0.782 
0.745 
0.85 
1 
0.742 
0.961 
0.839 
0.875 
1 
0.782 
0.837 
0.943 
0.819 
0.74 
0.934 
0.832 
0.898 
0.77 
0.83 
0.861 
0.081 
0.864 
0.775 
0.982 
0.941 
0.826 
0.978 
0.965 
0.831 
0.754 
0.757 
0.889 
1 
0.703 
1 
0.83 
0.868 
1 
0.731 
0.766 
0.948 
0.735 
0.74 
1 
0.831 
0.935 
0.778 
0.791 
0.86 
0.1 
0.8698 
0.821 
0.994 
0.9414 
0.8774 
0.969 
0.943 
0.8846 
0.8492 
0.7112 
0.8482 
0.982 
0.7602 
0.9706 
0.8712 
0.908 
1 
0.7894 
0.838 
0.928 
0.809 
0,777 
0.9304 
0.8146 
0.9326 
0.7872 
0.8228 
0.8752 
0.0784 
PRIVATE SECTOR BANKS 
BAHARAT OVERSEAS BANK 
BANK OF PUNJAB 
BANK OF RAJASTHAN 
0.597 
0.634 
0.739 
0.553 
0.721 
0.592 
0.63 
0.831 
0.601 
0.668 
0.89 
0.615 
0.678 
0.896 
0.571 
0.6252 
0.7944 
0.6236 
0.02182 
0.03356 
0.00849 
0.022.33 
0.04546 
0.02396 
0.01958 
0.06483 
0.07711 
0.04568 
0.02593 
0.03443 
0.04055 
0.02754 
0.03796 
0.04496 
0 
0.05136 
0.04871 
0.02496 
0.0494 
0.04069 
0.04452 
0.01978 
0.02252 
0.03006 
0.0265 
0.0516 
0.11393 
0.06646 
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Annexure [II-2.3 
Name of the Bank 
BENARES STATE BANK 
CATHOLIC SYRIAN BANK 
CENTURION BANK 
CITY UNION BANK 
DEVELOPMENT CREDIT BANK 
DHANALAKSHMI BANK 
FEDERAL BANK 
GANESH BANK OF KURUNDWAD 
GLOBAL TRUST BANK 
HDFC BANK 
ICICI BANK 
IDBI BANK 
INDUSIND BANK 
JAMMU & KASHMIR BANK 
KARNATAKA BANK 
KARUR VYSYA BANK 
LAKSHMI VILAS BANK 
LORD KRISHNA BANK 
NAINITAL BANK 
NEDUNGADl BANK 
RATNAKAR BANK 
SANGLI BANK 
SBI COMMERCIAL AND 
INTERNATIONAL 
SOUTH INDL\N BANK 
TAMILNAD MERCANTILE BANK 
UNITED WESTERN BANK 
UTI BANK 
VYSYA BANK 
Average (Year wise) 
Standard Deviation (STD) 
1997 
0.528 
0.618 
0.795 
0.566 
0.668 
0.569 
0.765 
0.41 
1 
0.871 
0.885 
0.83 
1 
0.837 
0.783 
0.696 
0.609 
0.548 
0.576 
0.575 
0.531 
0.603 
0.564 
0.658 
0.729 
0.657 
0.764 
0.842 
0.6918 
0.1435 
1998 
0.508 
0.558 
0.825 
0.508 
0.553 
0.546 
0.683 
0.359 
1 
0.905 
0.823 
0.733 
1 
0.816 
0.69 
0.648 
0.588 
0.473 
0.537 
0.558 
0.479 
0.619 
0.686 
0.588 
0.663 
0.613 
0.749 
0.656 
0.6526 
0.1508 
1999 
0.539 
0.593 
0.998 
0.609 
0.692 
0.615 
0.699 
0.417 
0.87 
1 
0.941 
0.884 
1 
0.929 
0.696 
0.716 
0.626 
0.559 
0.678 
0.619 
0.578 
0.671 
0.769 
0.638 
0.696 
0.67 
0.928 
0.692 
0.7221 
0.153 
2000 
0.537 
0.619 
1 
0.643 
0.711 
0.647 
0.636 
0.412 
0.875 
0.984 
0.944 
0.914 
1 
0.817 
0.677 
0.783 
0.679 
0.603 
0.676 
0.679 
0.57 
0.685 
0.84 
0.676 
0.735 
0.709 
0.966 
0.646 
0.737 
0.149 
2001 
0.504 
0.601 
1 
0.66 
0.717 
0.646 
0.653 
0.427 
0.877 
1 
0.95 
0.92 
1 
0.851 
0.722 
0.81 
0.677 
0.645 
0.662 
0.556 
0.624 
0.664 
0.731 
0,689 
0.782 
0.688 
1 
0.689 
0.74 
0.15 
Average 
0.5232 
0.5978 
0.9236 
0.5972 
0.6682 
0.6046 
0.6872 
0.405 
0.9244 
0.952 
0.9086 
0.8562 
1 
0.85 
0.7136 
0.7306 
0.6358 
0.5656 
0.6258 
0.5974 
0.5564 
0.6484 
0.718 
0.6498 
0.721 
0.6674 
0.8814 
0.705 
0.7083 
0.1428 
S.D. 
0.0163 
0.02487 
0.10425 
0.06146 
0.06718 
0.04561 
0.05 
0.02654 
0.06906 
0.06 
0.05455 
0,07754 
0 
0,04652 
0.04211 
0.06573 
0.04081 
0.06448 
0.06504 
0,05219 
0,05445 
0.03542 
0.10295 
0.03952 
0,04464 
0.03616 
0.11695 
0.07918 
FOREIGN BANKS ^ 
ABN AMRO BANK 
ABU-DHABI COMMERCIAL BANK 
ARAB BANGLADESH BANK 
BANK INTERNATIONAL 
INDONESL\ 
BANK OF AMERICA 
BANK OF BAHRAIN & KUWAIT 
BANK OF CEYLON 
0.827 
0.515 
0.367 
0.636 
1 
0.589 
0.921 
0.764 
0.527 
1 
0.599 
1 
0.586 
1 
0.92 
0.801 
1 
0.494 
1 
0.658 
1 
1 
0.825 
] 
0.499 
0.88 
0.689 
1 
0.972 
0.875 
1 
0.774 
0.936 
0.711 
0.974 
0.8966 
0.7086 
0.8734 
0.6004 
0.9632 
0.6466 
0.979 
0.09919 
0.17337 
0.28309 
0.11512 
0.05414 
0.05715 
0.03432 
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Annexure 111-3/3 
Name of the Bank 
BANK OF NOVA SCOTIA 
BANK OF TOKYO 
BARCLAYS BANK 
BNP PARIBAS 
CHASE MANHATTAN BANK 
CHINATRUST COMMERCIAL 
BANK 
CHO HUNG BANK 
CITIBANK 
COMMERZBANK 
CREDIT AGRICOLE INDOSUEZ 
CREDIT LYONNAIS 
DBS BANK 
DEUTSCHE BANK 
DRESDNER BANK 
FUJI BANK 
HONGKONG & SHANGHAI BANK 
ING BANK 
KRUNG THAI BANK 
MASHREQ BANK 
OMAN INTERNATIONAL BANK 
OVERSEAS CHINESE BANK 
SAKURA BANK 
SANWA BANK 
SIAM COMMERCIAL BANK 
SOCIETE GENERALE 
SONALI BANK 
STANDARD CHARTERED BANK 
STANDARD CHARTERED 
GRINDLAYS BANK 
STATE BANK OF MAURITIUS 
Average (Year wise) 
Standard Deviation (STD) 
Grand Average (year wise) (All 
banks) 
1997 
0.862 
0.991 
0.478 
0.86 
1 
0.813 
1 
1 
0.851 
0.639 
0.619 
0.673 
1 
0.436 
0.782 
1 
0.902 
1 
0.648 
0.712 
1 
1 
0.986 
1 
0.767 
1 
0.856 
0.899 
1 
0.823 
0.1901 
0.801 
1998 
0.831 
0.655 
0.556 
0.7 
0.376 
0.525 
1 
1 
0.633 
0.374 
0.588 
0.973 
1 
0.475 
0.715 
0.872 
0.632 
0.886 
0.572 
0.595 
1 
1 
0.913 
1 
0.579 
1 
0.804 
1 
1 
0.7703 
0.2105 
0.759 
1999 
0.978 
0.74 
0.622 
0.767 
0.368 
0.47 
1 
1 
0.623 
0.639 
0.72 
0.615 
1 
0.64 
0.614 
0.876 
0.711 
1 
0.547 
0.726 
0.636 
1 
0.9 
1 
0.622 
1 
0.929 
0.995 
0.801 
0.7892 
0.1891 
0.797 
2000 
0.909 
0.911 
0.514 
0.74 
1 
0.595 
1 
1 
0.6 
0.63 
0.782 
0.737 
1 
0.767 
0.521 
0.852 
0.715 
1 
0.576 
0.648 
0.561 
1 
0.843 
1 
0.553 
1 
0.946 
0.965 
0.924 
0.811 
0.179 
0.801 
2001 
0.95 
1 
0.482 
0.703 
0.479 
0.633 
1 
1 
0.625 
0.579 
0.799 
0.78 
1 
0.574 
0.656 
0.844 
0.841 
1 
0.599 
0.558 
0.93 
0.954 
0.873 
1 
0.535 
1 
0.934 
1 
1 
0.8 
0.18 
0.81 
Average 
0.906 
0.8594 
0.5304 
0.754 
0.6446 
0.6072 
1 
1 
0.6664 
0.5722 
0.7016 
0.7556 
1 
0.5784 
0.6576 
0.8888 
0.7602 
0.9772 
0.5884 
0.6478 
0.8254 
0.9908 
0.903 
1 
0.6112 
1 
0.8938 
0.9718 
0.945 
0.79939 
0.1602 
S.D. 
0.0606 
0.15475 
0.06001 
0.06542 
0.32737 
0.1311 
0 
0 
0.10392 
0.11357 
0.09489 
0.13674 
0 
0.13262 
0.09916 
0.06359 
0.10901 
0.05098 
0.03808 
0.07261 
0.21077 
0.02057 
0.05361 
0 
0.09303 
0 
0.06139 
0.04323 
0.08697 
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Annexure IV-1/3 
Annexure IV 
Average Scale Efficiency (SE) of Banks: Revenue Focus 
(CRS Approach) 
Name of the Bank 1997 
PUBLIC SECTOR E 
ANDHRA BANK 
BANK OF BARODA 
BANK OF INDIA 
BANK OF MAHARASTRA 
CANARA BANK 
CENTRAL BANK OF INDIA 
CORPORATION BANK 
DENA BANK 
INDIAN BANK 
INDIAN OVERSEAS BANK 
ORIENTAL BANK OF COMMERCE 
PUNJAB & SIND BANK 
PUNJAB NATIONAL BANK 
STATE BANK OF BIKANER & JAIPUR 
STATE BANK OF HYDERABAD 
STATE BANK OF INDIA 
STATE BANK OF INDORE 
STATE BANK OF MYSORE 
STATE BANK OF PATLALA 
STATE BANK OF SAURASHTRA 
STATE BANK OF TRAVANCORE 
SYNDICATE BANK 
UCO BANK 
UNION BANK OF INDIA 
UNITED BANK OF INDIA 
VIJAYA BANK 
Average (Year wise) 
Standard Deviation (STD) 
0.301 
0.315 
0.296 
0.264 
0.302 
0.27 
0.378 
0.3 
0.322 
0.316 
0.371 
0.315 
0.283 
0.318 
0.347 
0.297 
0.362 
0.317 
0.338 
0.355 
0.356 
0.234 
0.25 
0.309 
0.279 
0.278 
0.311 
0.0363 
1998 1999 2000 2001 Average S.D. 
fANKS 
0.354 
0.307 
0.314 
0.325 
0.308 
0.298 
0.435 
0.345 
0.343 
0.335 
0.37 
0.369 
0.307 
0.372 
0.393 
0.321 
0.437 
0.371 
0.37 
0.402 
0.428 
0.3 
0.309 
0.331 
0.334 
0.348 
0.3516 
0.041 
0.366 
0.373 
0.354 
0.313 
0.359 
0.315 
0.498 
0.399 
0.37 
0.364 
0.478 
0.423 
0.307 
0.357 
0.354 
0.35 
0.404 
0.354 
0.398 
0.389 
0.472 
0.299 
0.316 
0.387 
0.368 
0.376 
0.3747 
0.0496 
0.438 
0.373 
0.346 
0.369 
0.355 
0.281 
0.584 
0.435 
0.351 
0.344 
0.516 
0.411 
0.311 
0.378 
0.43 
0.327 
0.378 
0.318 
0.392 
0.401 
0.446 
0.282 
0.327 
0.383 
0.379 
0.363 
0.382 
0.066 
0.44 
0.331 
0.285 
0.33 
0.304 
0.265 
0.588 
0.349 
0.316 
0.314 
0.47 
0.384 
0.274 
0.32 
0.392 
0.287 
0.412 
0.313 
0.337 
0.406 
0.415 
0.245 
0.302 
0.342 
0.363 
0.351 
0.3507 
0.0723 
0.3798 
0.3398 
0.319 
0.3202 
0.3256 
0.2858 
0.4966 
0.3656 
0.3404 
0.3346 
0.441 
0.3804 
0.2964 
0.349 
0.3832 
0.3164 
0.3986 
0.3346 
0.367 
0.3906 
0.4234 
0.272 
0.3008 
0.3504 
0.3446 
0.3432 
0.3539 
0.0489 
0.05932 
0.03152 
0.03027 
0.03778 
0.02878 
0.02066 
0.092 
0.05229 
0.02196 
0.02076 
0.06666 
0.04234 
0.01673 
0.02844 
0.03364 
0.02502 
0.02936 
0.02624 
0.02888 
0.02089 
0.04332 
0.03077 
0.02986 
0.03378 
0.04027 
0.03809 
PRIVATE SECTOR BANKS 
BAHARAT OVERSEAS BANK 
BANK OF PUNJAB 
BANK OF RAJASTHAN 
BENARES STATE BANK 
0.6 
0.838 
0.433 
0.418 
0.629 
0.906 
0.481 
0.529 
0.712 
0.894 
0.482 
0.485 
0.667 
0.847 
0.456 
0.471 
0.672 
0.858 
0.48 
0.487 
0.656 
0.8686 
0.4664 
0.478 
0.04295 
0.02983 
0.02159 
0.03994 
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Annexure lV-2/3 
Name of the Bank 
CATHOLIC SYRIAN BANK 
CENTURION BANK 
CITY UNION BANK 
DEVELOPMENT CREDIT BANK 
DHANALAKSHMI BANK 
FEDERAL BANK 
GANESH BANK OF KURUNDWAD 
GLOBAL TRUST BANK 
HDFC BANK 
ICICI BANK 
IDBI BANK 
INDUSIND BANK 
JAMMU & KASHMIR BANK 
KARNATAKA BANK 
KARUR VYSYA BANK 
LAKSHMI VILAS BANK 
LORD KRISHNA BANK 
NAINITAL BANK 
NEDUNGADI BANK 
RATNAKAR BANK 
SANGLI BANK 
SBI COMMERCIAL AND INTERNATIONAL 
SOUTH INDL\N BANK 
TAMILNAD MERCANTILE BANK 
UNITED WESTERN BANK 
UTI BANK 
VYSYA BANK 
Average (Year wise) 
Standard Deviation (STD) 
1997 
0.474 
0.999 
0.618 
0.518 
0.6 
0.443 
0.805 
1 
0.687 
0.815 
0.684 
1 
0.425 
0.425 
0.534 
0.535 
0.739 
0.481 
0.458 
0.484 
0.395 
0.984 
0.44 
0.54 
0.463 
0.87 
0.414 
0.6167 
0.2017 
1998 
0.498 
1 
0.698 
0.54 
0.641 
0.488 
0.864 
1 
0.737 
0.797 
0.864 
1 
0.449 
0.475 
0.567 
0.608 
0.891 
0.589 
0.527 
0.628 
0.464 
0.996 
0.487 
0.607 
0.508 
0.906 
0.531 
0.6744 
0.19 
1999 
0.584 
0.925 
0.727 
0.676 
0.664 
0.613 
0.997 
0.952 
0.744 
0.852 
0.86 
1 
0.516 
0.606 
0.637 
0.625 
0.812 
0.541 
0.612 
0.61 
0.428 
0.98 
0.586 
0.618 
0.564 
0.978 
0.6 
0.7058 
0.1714 
2000 
0.547 
0.93 
0.686 
0.655 
0.624 
0.674 
1 
0.944 
0.712 
0.855 
0.842 
1 
0.62 
0.604 
0.565 
0.534 
0.724 
0.49 
0.535 
0.572 
0.4 
0.885 
0.502 
0.584 
0.534 
0.909 
0.634 
0.677 
0.172 
2001 
0.561 
0.905 
0.686 
0.663 
0.631 
0.68 
0.979 
0.934 
0.737 
0.845 
0.846 
1 
0.66 
0.649 
0.621 
0.569 
0.695 
0.52 
0.582 
0.605 
0.403 
0.904 
0.547 
0.615 
0.604 
0.983 
0.644 
0.6956 
0.1622 
Average 
0.5328 
0.9518 
0.683 
0.6104 
0.632 
0.5796 
0.929 
0.966 
0.7234 
0.8328 
0.8192 
1 
0.534 
0.5518 
0.5848 
0.5742 
0.7722 
0.5242 
0.5428 
0.5798 
0.418 
0.9498 
0.5124 
0.5928 
0.5346 
0.9292 
0.5646 
0.674 
0.175 
S.D. 
0.04552 
0.04454 
0.04001 
0.07509 
0.02342 
0.10858 
0.08912 
0.03169 
0.0237! 
0.02554 
0.07614 
0 
0.10332 
0.09629 
0.04279 
0.04154 
0.07919 
0.0434 
0.05879 
0.05725 
0.0287 
0.05127 
0.05615 
0.03238 
0.05365 
0.0493 1 
0.09511 
FOREIGN BANKS 
ABN AMRO BANK 
ABU-DHABI COMMERCIAL BANK 
ARAB BANGLADESH BANK 
BANK INTERNATIONAL INDONESIA 
BANK OF AMERICA 
BANK OF BAHRAIN & KUWAIT 
BANK OF CEYLON 
BANK OF NOVA SCOTL\ 
BANK OF TOKYO 
BARCLAYS BANK 
BNP PARIBAS 
CHASE MANHATTAN BANK 
0.653 
0.984 
0.942 
0.975 
0.552 
0.991 
0.99 
0.881 
0.65 
0.676 
0.652 
0.894 
0.678 
0.988 
0.636 
0.991 
0.627 
1 
1 
0.918 
0.69 
0.732 
0.643 
0.947 
0.696 
0.951 
0.859 
0.981 
0.723 
0.962 
1 
0.979 
0.639 
0.74 
0.66 
0.976 
0.717 
0.893 
1 
0.976 
0.494 
0.824 
1 
0.789 
0.524 
0.794 
0.635 
0.968 
0.6K7 
0.954 
1 
0.639 
0.739 
0.849 
0.888 
0.857 
0.384 
0.701 
0.598 
0.634 
0.6862 
0.954 
0.8874 
0.9124 
0.627 
0.9252 
0.9756 
0.8848 
0.5774 
0.7286 
0.6376 
0.8838 
0.02353 
0.03803 
0.15194 
0.15297 
0.10615 
0.08265 
0.04916 
0.07061 
0.1245 
0.04457 
0.02405 
0.14326 
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Annexure lV-3/3 
Name of the Bank 
CHINATRUST COMMERCIAL BANK 
CHO HUNG BANK 
CITIBANK 
COMMERZBANK 
CREDIT AGRICOLE INDOSUEZ 
CREDIT LYONNAIS 
DBS BANK 
DEUTSCHE BANK 
DRESDNER BANK 
FUJI BANK 
HONGKONG & SHANGHAI BANK 
ING BANK 
KRUNG THAI BANK 
MASHREQ BANK 
OMAN INTERNATIONAL BANK 
OVERSEAS CHINESE BANK 
SAKURA BANK 
SANWA BANK 
SL\M COMMERCIAL BANK 
SOCIETE GENERALE 
SONALI BANK 
STANDARD CHARTERED BANK 
STANDARD CHARTERED GRINDLAYS BANK 
STATE BANK OF MAURITIUS 
Average (Year wise) 
Standard Deviation (STD) 
Grand Average (Year wise) (All banks) 
1997 
0.452 
0.655 
0.636 
0.415 
0.761 
0.904 
0.756 
0.634 
0.862 
0.628 
0.452 
0.602 
1 
0.895 
0.985 
1 
1 
0.992 
1 
0.869 
1 
0.395 
0.357 
1 
0.7803 
0.2097 
0.592 
1998 
0.965 
1 
0.973 
0.684 
0.976 
0.815 
0.986 
0.699 
0.814 
0.99 
0.581 
0.823 
0.588 
0.916 
1 
1 
1 
0.991 
1 
1 
1 
0.63 
0.459 
1 
0.8539 
0.168 
0.65 
1999 
0.998 
1 
0.992 
0.663 
0.79 
0.825 
0.968 
0.645 
0.764 
0.64 
0.571 
0.706 
1 
0.91 
0.97 
0.863 
0.946 
0.959 
1 
0.887 
1 
0.654 
0.533 
0.974 
0.8451 
0.1511 
0.664 
2000 
0.921 
1 
0.914 
0.652 
0.661 
0.744 
0.87 
0.512 
0.629 
0.887 
0.622 
0.654 
0.801 
0.838 
0.97 
0.753 
0.767 
0.903 
1 
0.76 
1 
0.8 
0.533 
0.88 
0.797 
0.155 
0.638 
2001 
0.99 
1 
0.827 
0.711 
0.606 
0.756 
0.862 
0.511 
0.536 
0.844 
0.584 
0.281 
1 
0.827 
0.957 
0.976 
0.816 
0.945 
0.758 
0.678 
1 
0.669 
0.422 
1 
0.7493 
0.1925 
0.623 
Average 
0.8652 
0.931 
0.8684 
0.625 
0.7588 
0.8088 
0.8884 
0.6002 
0.721 
0.7978 
0.562 
0.6132 
0.8778 
0.8772 
0.9764 
0.9184 
0.9058 
0.958 
0.9516 
0.8388 
1 
0.6296 
0.4608 
0.9708 
0.8051 
0.1475 
S.D. 
0.23293 
0.15429 
0.14493 
0.11953 
0.14236 
0.06394 
0.09277 
0.08463 
0.13516 
0.15872 
0.06447 
0.20296 
0.18349 
0.0417 
0.0165 
0.10847 
0.10804 
0.03688 
0.10823 
0.12378 
0 
0.14682 
0.07535 
0.05199 
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Annexure V 
Consolidated Information on Overall Technical efficiency (OTE), Pure 
Technical Efficiency(PTE) and Scale Efficiency (SE) of Banks: Revenue 
Focus 
Name of the bank OTE PTE SH 
PUBLIC SECTOR BANKS 
^ ALLAHABAD BANK 
^ ANDHRA BANK 
^ BANKOFBARODA 
^ BANK OF INDIA 
^ BANK OF MAHARASTRA 
^ CANARA BANK 
^ CENTRAL BANK OF INDIA 
^ CORPORATION BANK 
^ DENA BANK 
^ INDIAN BANK 
>^ INDIAN OVERSEAS BANK 
v^  ORIENTAL BANK OF COMMERCE 
^ PUNJAB & SIND BANK 
^ PUNJAB NATIONAL BANK 
^ STATE BANK OF BIKANER & JAIPUR 
^ STATE BANK OF HYDERABAD 
^ STATE BANK OF INDIA 
^ STATE BANK OF INDORE 
^ STATE BANK OF MYSORE 
^ STATE BANK OF PATIALA 
^ STATE BANK OF SAURASHTRA 
^ STATE BANK OF TRAVANCORE 
^ SYNDICATE BANK 
^ UCO BANK 
^ UNION BANK OF INDIA 
^ UNITED BANK OF INDIA 
^ VIJAYA BANK 
0.31 
0.3106 
0.3376 
0.3002 
0.2796 
0.3154 
0.2692 
0.4346 
0.3088 
0.242 
0.2838 
0.4342 
0.289 
0.2876 
0.3042 
0.3468 
0.3164 
0.3138 
0.2804 
0.3406 
0.3152 
0.3282 
0.2524 
0.2452 
0.3264 
0.2716 
0.2824 
0.8698 
0.821 
0.994 
0.9414 
0.8774 
0.969 
0.943 
0.8846 
0.8492 
0.7112 
0.8482 
0.982 
0.7602 
0.9706 
0.8712 
0.908 
1 
0.7894 
0.838 
0.928 
0.809 
0.777 
0.9304 
0.8146 
0.9326 
0.7872 
0.8228 
0.3568 
0.3798 
0.3398 
0.319 
0.3202 
0.3256 
0.2858 
0.4966 
0.3656 
0.3404 
0.3346 
0.441 
0.3804 
0.2964 
0.349 
0.3832 
0,3164 
0.3986 
0.3346 
0.367 
0.3906 
0.4234 
0.272 
0.3008 
0.3504 
0.3446 
0.3432 
PRIVATE SECTOR BANKS 
> BAHARAT OVERSEAS BANK 
> BANK OF PUNJAB 
> BANK OF RAJASTHAN 
> BENARES STATE BANK 
> CATHOLIC SYRIAN BANK 
> CENTURION BANK 
> CITY UNION BANK 
0.4114 
0.6898 
0.2898 
0.25 
0.3186 
0.8754 
0.4082 
0.6252 
0.7944 
0.6236 
0.5232 
0.5978 
0.9236 
0.5972 
0.656 
0,8686 
0,4664 
0.478 
0.5328 
0.9518 
0,683 
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Name of the bank 
> DEVELOPMENT CREDIT BANK 
> DHANALAKSHMI BANK 
> FEDERAL BANK 
> GANESH BANK OF KURUNDWAD 
> GLOBAL TRUST BANK 
> HDFC BANK 
> ICICI BANK 
> IDBI BANK 
> INDUSIND BANK 
> JAMMU & KASHMIR BANK 
> KARNATAKA BANK 
> KARUR VYSYA BANK 
> LAKSHMI VILAS BANK 
> LORD KRISHNA BANK 
> NAINITAL BANK 
> NEDUNGADI BANK 
> RATNAKAR BANK 
> SANGLI BANK 
> SBI COMMERCIAL AND INTERNATIONAL 
> SOUTH INDL\N BANK 
> TAMILNAD MERCANTILE BANK 
> UNITED WESTERN BANK 
> UTI BANK 
> VYSYA BANK 
OTE 
0.4108 
0.3824 
0.3948 
0.3772 
0.8946 
0.6894 
0.7578 
0.7018 
1 
0.4542 
0.3918 
0.428 
0.3642 
0.433 
0.327 
0.3244 
0.3228 
0.2708 
0.6792 
0.333 
0.4272 
0.3574 
0.8224 
0.393 
PTE 
0.6682 
0.6046 
0.6872 
0.405 
0.9244 
0.952 
0.9086 
0.8562 
1 
0.85 
0.7136 
0.7306 
0.6358 
0.5656 
0.6258 
0.5974 
0.5564 
0.6484 
0.718 
0.6498 
0.721 
0.6674 
0.8814 
0.705 
SE 
0.6104 
0.632 
0.5796 
0.929 
0.966 
0.7234 
0.8328 
0.8192 
1 
0.534 
0.5518 
0.5848 
0.5742 
0.7722 
0.5242 
0.5428 
0.5798 
0.418 
0.9498 
0.5124 
0.5928 
0.5346 
0.9292 
0.5646 
FOREIGN BANKS 
• ABN AMRO BANK 
• ABU-DHABI COMMERCIAL BANK 
• ARAB BANGLADESH BANK 
• BANK INTERNATIONAL INDONESIA 
• BANK OF AMERICA 
• BANK OF BAHRAIN & KUWAIT 
• BANK OF CEYLON 
• BANK OF NOVA SCOTIA 
• BANK OF TOKYO 
• BARCLAYS BANK 
• BNP PARIBAS 
• CHASE MANHATTAN BANK 
• CHINATRUST COMMERCIAL BANK 
• CHO HUNG BANK 
• CITIBANK 
• COMMERZBANK 
• CREDIT AGRICOLE INDOSUEZ 
0.6164 
0.672 
0.7682 
0.5362 
0.6058 
0.5946 
0.9554 
0.802 
0.4856 
0.3872 
0.4816 
0.576 
0.5034 
0.931 
0.8684 
0.4072 
0.4246 
0.8966 
0.7086 
0.8734 
0.6004 
0.9632 
0.6466 
0.979 
0.906 
0.8594 
0.5304 
0.754 
0.6446 
0.6072 
1 
1 
0.6664 
0.5722 
0.6862 
0.954 
0.8874 
0.9124 
0.627 
0.9252 
0.9756 
0.8848 
0.5774 
0.7286 
0.6376 
0.8838 
0.8652 
0.931 
0.8684 
0.625 
0.7588 
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Name of the bank 
• CREDIT LYONNAIS 
• DBS BANK 
•:• DEUTSCHE BANK 
• DRESDNER BANK 
• FUJI BANK 
• HONGKONG & SHANGHAI BANK 
•:• ING BANK 
•:• KRUNG THAI BANK 
• MASHREQ BANK 
• OMAN INTERNATIONAL BANK 
• OVERSEAS CHINESE BANK 
• SAKURA BANK 
• SANWA BANK 
•:• SIAM COMMERCIAL BANK 
• SOCIETE GENERALE 
• SONALI BANK 
• STANDARD CHARTERED BANK 
• STANDARD CHARTERED GRINDLAYS BANK 
• STATE BANK OF MAURITIUS 
OTE 
0.5632 
0.6754 
0.6002 
0.408 
0.5214 
0.4964 
0.4538 
0.8644 
0.516 
0.6328 
0.7756 
0.8982 
0.8666 
0.9516 
0.516 
1 
0.5666 
0.4492 
0.9186 
PIE 
0.7016 
0.7556 
1 
0.5784 
0.6576 
0.8888 
0.7602 
0.9772 
0.5884 
0.6478 
0.8254 
0.9908 
0.903 
1 
0.6112 
1 
0.8938 
0.9718 
0.945 
SE 
0.8088 
0.8884 
0.6002 
0.721 
0.7978 
0.562 
0.6132 
0.8778 
0.8772 
0.9764 
0.9184 
0.9058 
0.958 
0.9516 
0.8388 
1 
0.6296 
0.4608 
0.9708 
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Annexure VI 
Banks Ranked for Their Overall Technical Efficiency (OTE) in 
Descending Order: Revenue Focus 
Name of the bank 
> INDUSIND BANK 
• SONALI BANK 
• BANK OF CEYLON 
• SLAM COMMERCIAL BANK 
• CHO HUNG BANK 
• STATE BANK OF MAURITIUS 
• SAKURA BANK 
> GLOBAL TRUST BANK 
> CENTURION BANK 
• CITIBANK 
• SANWA BANK 
• KRUNG THAI BANK 
> UTI BANK 
• BANK OF NOVA SCOTIA 
• OVERSEAS CHINESE BANK 
• ARAB BANGLADESH BANK 
> ICICI BANK 
> IDBI BANK 
> BANK OF PUNJAB 
> HDFC BANK 
> SBI COMMERCL\L AND INTERNATIONAL 
• DBS BANK 
• ABU-DHABI COMMERCIAL BANK 
• OMAN INTERNATIONAL BANK 
• ABN AMRO BANK 
• BANK OF AMERICA 
• DEUTSCHE BANK 
• BANK OF BAHRAIN & KUWAIT 
• CHASE MANHATTAN BANK 
• STANDARD CHARTERED BANK 
• CREDIT LYONNAIS 
• BANK INTERNATIONAL INDONESIA 
• FUJI BANK 
• MASHREO BANK 
• SOCIETE GENERALE 
• CHINATRUST COMMERCIAL BANK 
Average 
efficiency 
1 
I 
0.9554 
0.9516 
0.931 
0.9186 
0.8982 
0.8946 
0.8754 
0.8684 
0.8666 
0.8644 
0.8224 
0.802 
0.7756 
0.7682 
0.7578 
0.7018 
0.6898 
0.6894 
0.6792 
0.6754 
0,672 
0.6328 
0.6164 
0.6058 
0.6002 
0.5946 
0.576 
0.5666 
0.5632 
0.5362 
0.5214 
0.516 
0.516 
0.5034 
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Name of the bank 
• HONGKONG & SHANGHAI BANK 
• BANK OF TOKYO 
• BNP PARIBAS 
> JAMMU & KASHMIR BANK 
• ING BANK 
• STANDARD CHARTERED GRINDLAYS BANK 
^ CORPORATION BANK 
^ ORIENTAL BANK OF COMMERCE 
> LORD KRISHNA BANK 
> KARUR VYSYA BANK 
> TAMILNAD MERCANTILE BANK 
• CREDIT AGRICOLE INDOSUEZ 
> BAHARAT OVERSEAS BANK 
> DEVELOPMENT CREDIT BANK 
> CITY UNION BANK 
• DRESDNER BANK 
• COMMERZBANK 
> FEDERAL BANK 
> VYSYA BANK 
> KARNATAKA BANK 
• BARCLAYS BANK 
> DHANALAKSHMI BANK 
> GANESH BANK OF KURUNDWAD 
> LAKSHMI VILAS BANK 
> UNITED WESTERN BANK 
^ STATE BANK OF HYDERABAD 
^ STATE BANK OF PATIALA 
^ BANK OF BARODA 
> SOUTH INDIAN BANK 
^ STATE BANK OF TRAVANCORE 
> NAINITAL BANK 
^ UNION BANK OF INDIA 
> NEDUNGADI BANK 
> RATNAKAR BANK 
> CATHOLIC SYRIAN BANK 
^ STATE BANK OF INDIA 
^ CANARA BANK 
^ STATE BANK OF SAURASHTRA 
^ STATE BANK OF INDORE 
>^ ANDHRA BANK 
^ ALLAHABAD BANK 
Average 
efficiency 
0.4964 
0.4856 
0.4816 
0.4542 
0.4538 
0.4492 
0.4346 
0.4342 
0.433 
0.428 
0.4272 
0.4246 
0.4114 
0.4108 
0.4082 
0.408 
0.4072 
0.3948 
0.393 
0.3918 
0.3872 
0.3824 
0.3772 
0.3642 
0.3574 
0.3468 
0.3406 
0.3376 
0.333 
0.3282 
0.327 
0.3264 
0.3244 
0.3228 
0.3186 
0.3164 
0.3154 
0.3152 
0.3138 
0.3106 
0.31 
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Name of the bank 
^ STATE BANK OF BIKANER & JAIPUR 
^ BANK OF INDIA 
> BANK OF RAJASTHAN 
^ PUNJAB & SIND BANK 
^ PUNJAB NATIONAL BANK 
^ INDIAN OVERSEAS BANK 
^ VIJAYA BANK 
^ STATE BANK OF MYSORE 
^ BANK OF MAHARASTRA 
^ UNITED BANK OF INDIA 
> SANGLI BANK 
^ CENTRAL BANK OF INDIA 
^ SYNDICATE BANK 
> BENARES STATE BANK 
^ UCO BANK 
^ INDIAN BANK 
Average 
efficiency 
0.3042 
0.3002 
0.2898 
0.289 
0.2876 
0.2838 
0.2824 
0.2804 
0.2796 
0.2716 
0.2708 
0.2692 
0.2524 
0.2500 
0.2452 
0.2420 
•/ 
Private sector bank 
Foreign owned bank 
Public sector bank 
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Annexure VII 
Banks Ranked for Their Pure Technical Efficiency (PTE) in Descending 
Order: Revenue Focus 
Name of the bank 
> INDUSIND BANK 
• SONALI BANK 
• SIAM COMMERCIAL BANK 
• CHO HUNG BANK 
• CITIBANK 
• DEUTSCHE BANK 
^ STATE BANK OF INDIA 
^ BANK OF BARODA 
• SAKURA BANK 
^ ORIENTAL BANK OF COMMERCE 
• BANK OF CEYLON 
• KRUNG THAI BANK 
• STANDARD CHARTERED GRINDLAYS BANK 
^ PUNJAB NATIONAL BANK 
^ CANARA BANK 
• BANK OF AMERICA 
> HDFC BANK 
• STATE BANK OF MAURITIUS 
^ CENTRAL BANK OF INDIA 
-/ BANK OF INDIA 
^ UNION BANK OF INDL\ 
^ SYNDICATE BANK 
^ STATE BANK OF PATIALA 
> GLOBAL TRUST BANK 
> CENTURION BANK 
> ICICI BANK 
^ STATE BANK OF HYDERABAD 
• BANK OF NOVA SCOTIA 
• SANWA BANK 
• ABN AMRO BANK 
• STANDARD CHARTERED BANK 
• HONGKONG & SHANGHAI BANK 
^ CORPORATION BANK 
> UTI BANK 
^ BANK OF MAHARASTRA 
• ARAB BANGLADESH BANK 
-^ STATE BANK OF BIKANER & JAIPUR 
>^ ALLAHABAD BANK 
OLE 
1 
1 
0.940 L33 
0.9032 
0.977 
0.910533 
0.8144 
0.846533 
0.903467 
0.8698 
0.817867 
0.888467 
0.894467 
0.777667 
0.701533 
0.922733 
0.789267 
0.750267 
0.737267 
0.709133 
0.6944 
0.6628 
0,748 
0.5986 
0.6668 
0.5776 
0.541067 
0.588533 
0.615667 
0.6492 
0.582733 
0.506067 
0.512467 
0.498 
0.433 
0.559133 
0.506467 
0.448867 
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Name of the bank 
• BANK OF TOKYO 
> IDBI BANK 
> JAMMU & KASHMIR BANK 
^ DENA BANK 
^ INDIAN OVERSEAS BANK 
^ STATE BANK OF MYSORE 
• OVERSEAS CHINESE BANK 
^ VIJAYA BANK 
^ ANDHRA BANK 
^ UCO BANK 
^ STATE BANK OF SAURASHTRA 
> BANK OF PUNJAB 
-^ STATE BANK OF INDORE 
^ UNITED BANK OF INDIA 
^ STATE BANK OF TRAVANCORE 
• ING BANK 
^ PUNJAB & SIND BANK 
• DBS BANK 
• BNP PARIBAS 
> KARUR VYSYA BANK 
> TAMILNAD MERCANTILE BANK 
> SBI COMMERCIAL AND INTERNATIONAL 
> KARNATAKA BANK 
^ INDIAN BANK 
• ABU-DHABI COMMERCIAL BANK 
> VYSYA BANK 
• CREDIT LYONNAIS 
K rrnCDAI RANK 
^ nRVELOPMENTCREDIIBANk 
> UNITED WESTERN BANK 
•;• COMMERZ13AINR 
• FUJI BANK 
> SOUTH INDIAN BANK 
> SANGLI BANK 
• OMAN INTERNATIONAL BANK 
r • BANK OF BAHRAIN & is-uwAll 
• r^ TT ^ c r ; M AMTT A T T A N R A N K 
•;• C H A b b M A I N H A l I^VIN D/\i>r>. . 
> LAKSHMI VILAS BANK 
> NAINITAL BANK 
> BAHARAT OVERSEAS BANK 
> BANK OF RAJASTHAN 
• SOCIETE GENERATE 
• CHINATRUST COMMERCIAL BANK 
OLE 
0.457533 
0.507733 
0.3856 
0.461733 
0.464867 
0.4734 
0.439333 
0.457667 
0.445733 
0.3972 
0.437467 
0.4506 
0.434067 
0.399333 
0.4144 
0.4226 
0.415333 
0,423267 
0,3774 
0,398133 
0.4024 
0.3704 
0.3838 
0.354267 
0.3432 
Q3A1>5^?, 
0.349667 
0.321733 
0.334 
0.3368 
0.342267 
0.331533 
0.3148 
0.313733 
0.3036 
0.333533 
0.309 
0 303933 
0.295733 
0.2934 
0 981fi 
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Name of the bank 
> DHANALAKSHMI BANK 
• BANK INTERNATIONAL INDONESIA 
> CATHOLIC SYIUAN BANK 
> NEDUNGADI BANK 
> CITY UNION BANK 
• MASHREQ BANK 
• DRESDNER BANK 
• CREDIT AGRICOLE INDOSUEZ 
> LORD KRISHNA BANK 
> RATNAKAR BANK 
• BARCLAYS BANK 
> BENARES STATE BANK 
> GANESH BANK OF KURUNDWAD 
OTE 
0.288 
0.286533 
0.285267 
0.287467 
0.262L33 
0,2862 
0,281867 
0,270933 
0,264733 
0,253467 
0,249333 
0,256067 
0,247667 
> Private sector bank 
• Foreign owned bank 
^ Public sector bank 
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Annexure VIII 
Banks Ranked for Their Scale Efficiency (SE) in Descending Order: 
Revenue Focus 
Name of the bank 
> INDUSIND BANK 
• SONALI BANK 
• OMAN INTERNATIONAL BANK 
• BANK OF CEYLON 
• STATE BANK OF MAURITIUS 
> GLOBAL TRUST BANK 
• SANWA BANK 
• ABU-DHABI COMMERCIAL BANK 
> CENTURION BANK 
• SL\M COMMERCIAL BANK 
> SBI COMMERCIAL AND INTERNATIONAL 
• CHO HUNG BANK 
> UTI BANK 
> GANESH BANK OF KURUNDWAD 
• BANK OF BAHRAIN & KUWAIT 
• OVERSEAS CHINESE BANK 
• BANK INTERNATIONAL INDONESIA 
• SAKURA BANK 
• DBS BANK 
• ARAB BANGLADESH BANK 
• BANK OF NOVA SCOTIA 
• CHASE MANHATTAN BANK 
• KRUNG THAI BANK 
• MASHREO BANK 
> BANK OF PUNJAB 
• CITIBANK 
• CHINATRUST COMMERCIAL BANK 
• SOCIETE GENERALE 
> ICICI BANK 
> IDBI BANK 
• CREDIT LYONNAIS 
• FUJI BANK 
> LORD KRISHNA BANK 
• CREDIT AGRICOLE INDOSUEZ 
• BARCLAYS BANK 
> HDFC BANK 
• DRESDNER BANK 
• ABN AMRO BANK 
SE 
1 
1 
0.9401 
0.9032 
0.977 
0.9105 
0.8144 
0.8465 
0.9035 
0.8698 
0.8179 
0.8885 
0.8945 
0.7777 
0.7015 
0.9227 
0.7893 
0.7503 
0.7373 
0.7091 
0.6944 
0.6628 
0.748 
0.5986 
0.6668 
0.5776 
0.5411 
0.5885 
0.6157 
0.6492 
0.5827 
0.5061 
0.5125 
0.498 
0.433 
0.5591 
0.5065 
0.4489 
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Name of the bank 
> CITY UNION BANK 
> BAHARAT OVERSEAS BANK 
• BNP PARIBAS 
> DHANALAKSHMI BANK 
• STANDARD CHARTERED BANK 
• BANK OF AMERICA 
• COMMERZBANK 
• ING BANK 
> DEVELOPMENT CREDIT BANK 
• DEUTSCHE BANK 
> TAMILNAD MERCANTILE BANK 
> KARUR VYSYA BANK 
> RATNAKAR BANK 
> FEDERAL BANK 
• BANK OF TOKYO 
> LAKSHMI VILAS BANK 
> VYSYA BANK 
• HONGKONG & SHANGHAI BANK 
> KARNATAKA BANK 
> NEDUNGADI BANK 
> UNITED WESTERN BANK 
> JAMMU & KASHMIR BANK 
> CATHOLIC SYRIAN BANK 
> NAINITAL BANK 
> SOUTH INDIAN BANK 
^ CORPORATION BANK 
> BENARES STATE BANK 
> BANK OF RAJASTHAN 
• STANDARD CHARTERED GRINDLAYS BANK 
^ ORIENTAL BANK OF COMMERCE 
^ STATE BANK OF TRAVANCORE 
> SANGLI BANK 
^ STATE BANK OF INDORE 
^ STATE BANK OF SAURASHTRA 
v^  STATE BANK OF HYDERABAD 
^ PUNJAB & SIND BANK 
^ ANDHRA BANK 
^ STATE BANK OF PATIALA 
^ DENA BANK 
^ ALLAHABAD BANK 
^ UNION BANK OF INDIA 
^ STATE BANK OF BIKANER & JAIPUR 
SE 
0.4575 
0.5077 
0.3856 
0.4617 
0.4649 
0.4734 
0.4393 
0.4577 
0.4457 
0.3972 
0.4375 
0.4506 
0.4341 
0.3993 
0.4144 
0.4226 
0.4153 
0.4233 
0.3774 
0.3981 
0.4024 
0.3704 
0.3838 
0.3543 
0.3432 
0.3435 
0.3497 
0.3217 
0.334 
0.3301 
0.3368 
0.3423 
0.3315 
0.3101 
0.3148 
0.3137 
0.3036 
0.3335 
0.309 
0.3039 
0.2957 
0.2934 
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Name of the bank 
^ UNITED BANK OF INDIA 
^ VIJAYA BANK 
^ INDIAN BANK 
^ BANK OF BARODA 
^ INDIAN OVERSEAS BANK 
y STATE BANK OF MYSORE 
^ CANARA BANK 
^ BANK OF MAHARASTRA 
^ BANK OF INDIA 
^ STATE BANK OF INDIA 
^ UCO BANK 
^ PUNJAB NATIONAL BANK 
^ CENTRAL BANK OF INDIA 
^ SYNDICATE BANK 
SE 
0.2816 
0.288 
0.2865 
0.2853 
0.2875 
0.2621 
0.2862 
0.2819 
0.2709 
0.2647 
0.2535 
0.2493 
0.2561 
0.2477 
> Private sector bank 
• Foreign owned bank 
v^  Public sector bank 
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"Annexure-IX - 13 
AnnexureIX 
Average Overall Technical Efficiency (OTE) of Banks: Business Focus 
(CRS Approach) 
Name of the bank 1997 1998 1999 2000 2001 Average S.D. 
PUBLIC SECTOR BANKS 
ALLAHABAD BANK 
ANDHRA BANK 
BANK OF BARODA 
BANK OF INDIA 
BANK OF MAHARASTRA 
CANARA BANK 
CENTRAL BANK OF INDIA 
CORPORATION BANK 
DENA BANK 
INDL\N BANK 
INDD^N OVERSEAS BANK 
ORIENTAL BANK OF COMMERCE 
PUNJAB & SIND BANK 
PUNJAB NATIONAL BANK 
STATE BANK OF BIKANER & JAIPUR 
STATE BANK OF HYDERABAD 
STATE BANK OF INDIA 
STATE BANK OF LNDORE 
STATE BANK OF MYSORE 
STATE BANK OF PATIALA 
STATE BANK OF SAURASHTRA 
STATE BANK OF TRAVANCORE 
SYNDICATE BANK 
UCO BANK 
UNION BANK OF INDIA 
UNITED BANK OF INDIA 
VIJAYA BANK 
Average (Year wise) 
Standard Deviation (STD) 
0.635 
0.778 
0.719 
0.859 
0.758 
0.828 
0.806 
0.682 
0.406 
0.389 
0.425 
0.669 
0.513 
0.455 
0.293 
0.479 
0.503 
0.285 
0.446 
0.789 
0.339 
0.569 
0.905 
0.817 
0.851 
0.589 
0.371 
0.5984 
0.1949 
0.661 
0.885 
0.761 
0.894 
0.835 
0.842 
0.952 
0.839 
0.484 
0.511 
0.423 
0.772 
0.691 
0.554 
0.385 
0.543 
0.39 
0.392 
0.521 
0.74 
0.403 
0.607 
1 
0.879 
0.923 
0.754 
0.466 
0.67063 
0.19957 
0.509 
0.579 
0.774 
0.727 
0.735 
0.749 
0.841 
0.525 
0.446 
0.469 
0.439 
0.656 
0.492 
0.48 
0.417 
0.47 
0.433 
0.434 
0.495 
0.594 
0.441 
0.507 
0.785 
0.619 
0.658 
0.609 
0.452 
0.568 
0.13 
0.393 
0.459 
0.602 
0.643 
0.591 
0.624 
0.659 
0.358 
0.376 
0.385 
0.299 
0.576 
0.396 
0.394 
0.307 
0.346 
0.314 
0.302 
0.356 
0.517 
0.357 
0.293 
0.747 
0.578 
0.911 
0.473 
0.356 
0.4671 
0.159 
0.481 
0.537 
0.688 
0.702 
0.452 
0.655 
0.605 
0.624 
0.336 
0.359 
0.3 
0.585 
0.343 
0.348 
0.355 
0.41 
0.367 
0.325 
0.39 
0.593 
0.392 
0.366 
0.692 
0.45 
0.651 
0.526 
0.42 
0.48 
0.133 
0.5358 
0.6476 
0.7088 
0.765 
0.6742 
0.7396 
0.7726 
0.6056 
0.4096 
0.4226 
0.3772 
0.6516 
0.487 
0.4462 
0.3514 
0.4496 
0.4014 
0.3476 
0.4416 
0.6466 
0.3864 
0.4684 
0.8258 
0.6686 
0.7988 
0.5902 
0.413 
0.1114 
0.1774 
0.0688 
0.107 
0.1524 
0.0986 
0.1405 
0.1792 
0.0579 
0.0643 
0.0712 
0.079 
0.1335 
0.0794 
0.052 
0.0747 
0.0712 
0.0631 
0.0692 
0.1134 
0.04 
0.1342 
0.1249 
0.1766 
0.1345 
0.1061 
0.0485 
PRIVATE SECTOR BANKS 
BAHARAT OVERSEAS BANK 
BANK OF PUNJAB 
BANK OF RAJASTHAN 
BENARES STATE BANK 
CATHOLIC SYRIAN BANK 
0.556 
0.441 
0.327 
1 
0.323 
0.879 
0.962 
0.358 
0.58 
0.402 
0.548 
0.867 
0.369 
0.484 
0.423 
0.367 
0.948 
0.251 
0.474 
0.326 
0.339 
0.808 
0.356 
0.619 
0.403 
0.5378 
0.8052 
0.3322 
0.6314 
0.3754 
0.2154 
0.213 
0.048 
0.2152 
0.0472 
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Name of the bank 
CENTURION BANK 
CITY UNION BANK 
DEVELOPMENT CREDIT BANK 
DHANALAKSHMI BANK 
FEDERAL BANK 
GANESH BANK OF KURUNDWAD 
GLOBAL TRUST BANK 
HDFC BANK 
ICICI BANK 
IDBI BANK 
INDUSIND BANK 
JAMMU & KASHMIR BANK 
KARNATAKA BANK 
KARUR VYSYA BANK 
LAKSHMI VILAS BANK 
LORD KRISHNA BANK 
NAINITAL BANK 
NEDUNGADI BANK 
RATNAKAR BANK 
SANGLI BANK 
SBI COMMERCL\L AND 
INTERNATIONAL 
SOUTH INDIAN BANK 
TAMILNAD MERCANTILE BANK 
UNITED WESTERN BANK 
UTI BANK 
VYSYA BANK 
Average (Year wise) 
Standard Deviation (STD) 
1997 
0.858 
0.416 
0.158 
0.461 
0.342 
0.18 
0.694 
0.298 
0.471 
0.56 
1 
1 
0.369 
0.339 
0.367 
0.445 
0.489 
0.654 
0.299 
0.332 
0.377 
0.561 
0.456 
0.256 
0.52 
0.251 
0.4774 
0.2284 
FOREIGN I 
ABN AMRO BANK 
ABU-DHABI COMMERCIAL BANK 
ARAB BANGLADESH BANK 
BANK INTERNATIONAL INDONESIA 
BANK OF AMERICA 
BANK OF BAHRAIN & KUWAIT 
BANK OF CEYLON 
BANK OF NOVA SCOTIA 
BANK OF TOKYO 
BARCLAYS BANK 
BNP PARIBAS 
CHASE MANHATTAN BANK 
0.379 
0.85 
0.201 
0.582 
0.725 
0.622 
0.681 
1 
0.624 
0.345 
0.29 
0.693 
1998 
0.821 
0.497 
0.444 
0.548 
0.511 
0.211 
0.826 
0.771 
0.706 
0.943 
1 
1 
0.456 
0.435 
0.415 
0.579 
0.577 
0.658 
0.286 
0.315 
0.694 
0.699 
0.551 
0.397 
0.98 
0.406 
0.6099 
0.23019 
1999 
0.857 
0.53 
0.58 
0.494 
0.516 
0.347 
0.983 
0.932 
0.956 
1 
1 
0.605 
0.48 
0.508 
0.461 
0.505 
0.491 
0.549 
0.41 
0.374 
0.825 
0.581 
0.509 
0.409 
0.974 
0.463 
0.614 
0.218 
2000 
1 
0.459 
0.53 
0.44 
0.36 
0.293 
0.918 
0.989 
0.815 
1 
1 
0.717 
0.454 
0.39 
0.358 
0.6 
0.465 
0.331 
0.3 
0.299 
0.733 
0.435 
0.534 
0.321 
0.916 
0.388 
0.5616 
0.2585 
2001 
0.716 
0.427 
0.466 
0.343 
0.383 
0.266 
0.713 
0.695 
0.772 
0.812 
1 
0.533 
0.474 
0.333 
0.349 
0.486 
0.585 
0.362 
0.359 
0.28 
0.489 
0.479 
0.483 
0.326 
0.816 
0.319 
0.509 
0.194 
Average 
0.8504 
0.4658 
0.4356 
0.4572 
0.4224 
0.2594 
0.8268 
0.737 
0.744 
0.863 
1 
0.771 
0.4466 
0.401 
0.39 
0.523 
0.5214 
0.5108 
0.3308 
0.32 
0.6236 
0.551 
0.5066 
0.3418 
0.8412 
0.3654 
S.D. 
0.1017 
0.0478 
0.1642 
0.0757 
0.0844 
0.0661 
0.1258 
0.2726 
0.178 
0.186 
0 
0.2191 
0.0448 
0.0728 
0.0472 
0.0649 
0.0554 
0.1566 
0.0525 
0.0358 
0.1847 
0.1019 
0.0382 
0.0625 
0.1912 
0.082 
JANKS 
0.419 
0.917 
0.308 
0.504 
0.962 
0.889 
1 
1 
0.405 
0.393 
0.669 
1 
0.894 
1 
0.307 
0.705 
0.944 
0.92 
1 
1 
0.384 
1 
0.89 
1 
0.992 
0.865 
0.193 
0.506 
0.454 
0.59 
0.908 
0.831 
0.258 
0.595 
0.632 
1 
0.612 
1 
0.217 
0.672 
0.67 
0.526 
1 
1 
0.309 
0.854 
0.474 
1 
0.6592 
0.9264 
0.2452 
0.5938 
0.751 
0.7094 
0.9178 
0.9662 
0.396 
0.6374 
0.591 
0.9386 
0.2758 
0.0716 
0.0575 
0.0927 
0.2105 
0.1818 
0.1382 
0.0756 
0.1404 
0.2852 
0.2244 
0.1373 
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"Annexure-lX - 3/3 
Name of the bank 
CHINATRUST COMMERCIAL BANK 
CHO HUNG BANK 
CITIBANK 
COMMERZBANK 
CREDIT AGRICOLEINDOSUEZ 
CREDIT LYONNAIS 
DBS BANK 
DEUTSCHE BANK 
DRESDNERBANK 
FUJI BANK 
HONGKONG & SHANGHAI BANK 
ING BANK 
KRUNG THAI BANK 
MASHREQ BANK 
OMAN INTERNATIONAL BANK 
OVERSEAS CHINESE BANK 
SAKURABANK 
SANWA BANK 
SIAM COMMERCIAL BANK 
SOCIETE GENERALE 
SONALI BANK 
STANDARD CHARTERED BANK 
STANDARD CHARTERED GRINDLAYS BANK 
STATE BANK OF MAURITIUS 
Average (Year wise) 
Standard Deviation (STD) 
Grand Average (Year wise) (All Banks) 
1997 
0.329 
0.559 
0.351 
0.376 
0.583 
1 
0.399 
0.288 
0.39 
1 
0.192 
1 
1 
0.645 
0.493 
0.716 
1 
0.867 
1 
0.515 
0.634 
0.211 
0.205 
0.582 
0.5924 
0.269 
0.556 
1998 
0.73 
0.617 
0.46 
0.735 
0.665 
1 
0.792 
0.402 
0.548 
1 
0.403 
1 
1 
0.551 
0.462 
0.479 
1 
0.796 
1 
0.644 
0.323 
0.265 
0.353 
0.78 
0.67975 
0.25493 
0.654 
1999 
I 
0.452 
0.565 
0.784 
0.956 
1 
1 
0.732 
0.634 
0.692 
0.579 
1 
0.769 
0.681 
0.753 
0.801 
1 
1 
1 
0.63 
0.196 
0.572 
0.525 
1 
0.788 
0.228 
0.667 
2000 
0.655 
0.696 
0.519 
0.747 
0.437 
1 
1 
0.569 
0.492 
0.643 
0.579 
0.534 
0.22 
0.717 
0.603 
0.465 
0.736 
0.782 
1 
0.591 
0.091 
0.605 
0.422 
1 
0.6369 
0.2416 
0.563 
2001 
0.787 
0.543 
0.449 
1 
0.485 
i 
1 
0.687 
1 
0.504 
0.521 
0.697 
0.731 
1 
0.348 
0.63 
0.671 
1 
1 
0.556 
0.119 
0.844 
0,352 
1 
0.702 
0.263 
0.574 
Average 
0.7002 
0.5734 
0.4688 
0.7284 
0.6252 
L 1 
0.8382 
0.5356 
0.6128 
0.7678 
0.4548 
0.8462 
0.744 
0.7188 
0.5318 
0.6182 
0.8814 
0.889 
1 
0.5872 
0,2726 
0.4994 
0.3714 
0.8724 
S.D. 
0.244 
0.0906 
0.0808 
0.2244 
0.2049 
0 
0.2615 
0.1883 
0.2339 
0.2229 
0.1635 
0.2183 
0.3188 
0.1689 
0.1534 
0.1466 
0.164 
0.1063 
0 
0.0531 
0.2211 
0.2614 
0.1168 
0.1882 
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Annexure X 
Average Pure Technical Efficiency (PTE) of Banks: Business Focus 
(CRS Approach) 
Name of the bank 1997 1998 
PUBLIC SECTOR BAN 
ALLAHABAD BANK 
ANDHRA BANK 
BANK OF BARODA 
BANK OF INDIA 
BANK OF MAHARASTRA 
CANARA BANK 
CENTRAL BANK OF INDIA 
CORPORATION BANK 
DENA BANK 
INDIAN BANK 
INDIAN OVERSEAS BANK 
ORIENTAL BANK OF COMMERCE 
PUNJAB & SIND BANK 
PUNJAB NATIONAL BANK 
STATE BANK OF BIKANER & JAIPUR 
STATE BANK OF HYDERABAD 
STATE BANK OF INDIA 
STATE BANK OF INDORE 
STATE BANK OF MYSORE 
STATE BANK OF PATIALA 
STATE BANK OF SAURASHTRA 
STATE BANK OF TRAVANCORE 
SYNDICATE BANK 
UCO BANK 
UNION BANK OF INDIA 
UNITED BANK OF INDL\ 
VIJAYA BANK 
Average (Year wise) 
Standard Deviation (STD) 
PRIVAT 
BAHARAT OVERSEAS BANK 
BANK OF PUNJAB 
BANK OF RAJASTHAN 
BENARES STATE BANK 
CATHOLIC SYRIAN BANK 
1 
0.986 
0.964 
1 
1 
0.999 
1 
0.868 
1 
0.928 
1 
0.956 
1 
0.949 
0.832 
0.906 
1 
0.926 
0.998 
1 
0.96 
0.95 
1 
1 
1 
0.876 
0.812 
0.9596 
0.0562 
ESECT 
0.576 
1 
0.712 
1 
0.548 
1 
0.969 
0.905 
1 
0.99 
1 
1 
0.907 
0.986 
0.946 
1 
0.97 
1 
0.885 
0.911 
0.829 
0.984 
0.901 
0.984 
1 
0.961 
0.896 
1 
0.959 
1 
0.914 
0.805 
0.952 
0.056 
ORBA^ 
0.879 
1 
0.633 
0.582 
0.504 
1999 2000 
fKS 
1 
0.81 
1 
0.969 
1 
1 
1 
0.719 
0.992 
0.901 
1 
0.919 
0.954 
0.925 
0.874 
0.814 
1 
0.95 
0.991 
1 
0.972 
0.86 
1 
0.951 
1 
0.813 
0.746 
0.9319 
0.0855 
1 
0.886 
1 
1 
1 
1 
1 
0.76 
1 
0.836 
1 
0.983 
0.974 
0.905 
0.8 
0.843 
0.926 
0.835 
0.942 
1 
0.951 
0.86 
1 
1 
1 
0.817 
0.691 
0.926 
0.09 
(KS 
0.721 
0.882 
0.496 
0.646 
0.52 
0.38 
0.95 
0.48 
0.697 
0.594 
2001 
1 
0.84 
1 
1 
1 
0.96 
1 
0.94 
1 
0.7 
1 
0.87 
0.94 
0.62 
0.66 
0.86 
0.83 
0.85 
0.92 
1 
0.75 
0.87 
1 
1 
1 
0.79 
0.7 
0.89 
0.12 
0.45 
0.94 
0.53 
0.73 
0.6 
Average 
1 
0.8986 
0.9738 
0.9938 
0.998 
0.9916 
1 
0.8382 
0.9946 
0.8628 
1 
0.9398 
0.9732 
0.856 
0.8162 
0.851 
0.9474 
0.8932 
0.9676 
1 
0.9184 
0.8868 
1 
0.982 
1 
0.8418 
0.7516 
0.601 
0.9538 
0.5708 
0.73 
0.5536 
S.D, 
0 
0.0771 
0.0415 
0.0139 
0.0045 
0.0182 
0 
0.0945 
0.0059 
0.0986 
0 
0.0453 
0.0276 
0.1362 
0.0949 
0.0357 
0.0739 
0.0482 
0.0331 
0 
0.0955 
0.0383 
0 
0.0248 
0 
0.0515 
0.0558 
0.2026 
0.0493 
0.0988 
0.1604 
0.0436 
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Name of the bank 
CENTURION BANK 
CITY UNION BANK 
DEVELOPMENT CREDIT BANK 
DHANALAKSHMI BANK 
FEDERAL BANK 
GANESH BANK OF KURUNDWAD 
GLOBAL TRUST BANK 
HDFC BANK 
ICICI BANK 
IDBI BANK 
INDUSIND BANK 
JAMMU & KASHMIR BANK 
KARNATAKA BANK 
KARUR VYSYA BANK 
LAKSHMI VILAS BANK 
LORD KRISHNA BANK 
NAINITAL BANK 
NEDUNGADI BANK 
RATNAKAR BANK 
SANGLI BANK 
SBI COMMERCIAL AND INTERNATIONAL 
SOUTH INDIAN BANK 
TAMILNAD MERCANTILE BANK 
UNITED WESTERN BANK 
UTI BANK 
VYSYA BANK 
Average (Year wise) 
Standard Deviation (STD) 
1997 
0.866 
0.458 
0.453 
0.53 
0.738 
0.241 
0.854 
1 
0.674 
0.651 
1 
1 
0.648 
0.63 
0.602 
0.528 
0.515 
0.656 
0.3 
0.482 
0.566 
0.76 
0.633 
0.574 
0.877 
0.81 
0.6736 
0.2048 
1998 
0.821 
0.532 
0.639 
0.58 
0.734 
0.357 
0.865 
0.998 
0.803 
0.99 
1 
1 
0.643 
0.571 
0.477 
0.584 
0.604 
0.702 
0.291 
0.409 
0.748 
0.758 
0.618 
0.569 
1 
0.698 
0.696 
0.201 
1999 
0.929 
0.569 
0.639 
0.594 
0.749 
0.409 
1 
1 
1 
1 
1 
0.884 
0.617 
0.578 
0.508 
0.545 
0.51 
0.653 
0.428 
0.45 
0.825 
0.736 
0.641 
0.478 
1 
0.596 
0.6969 
0.1995 
2000 
1 
0.604 
0.537 
0.603 
0.564 
0.376 
0.949 
1 
0.964 
1 
1 
0.78 
0.605 
0,631 
0.587 
0.661 
0.556 
0.492 
0.301 
0.409 
0.735 
0.791 
0.703 
0.459 
1 
0.472 
0.674 
0.217 
2001 
0.94 
0.59 
0.64 
0.5 
0.71 
0.3 
0.99 
1 
1 
1 
1 
0.94 
0.7 
0.5 
0.57 
0.62 
0.61 
0.5 
0.39 
0.37 
0.53 
0.74 
0.69 
0.48 
1 
0.51 
0.68 
0.22 
Average 
0.9112 
0.5506 
0.5806 
0.5616 
0.699 
0.3362 
0.9312 
0.9996 
0.8882 
0.9282 
1 
0.9212 
0.6422 
0.5816 
0.5488 
0.588 
0.559 
0.5996 
0.342 
0.4236 
0.6806 
0.7578 
0.6574 
0.5128 
0.9754 
0.6178 
S.D. 
0.0693 
0.0584 
0.0836 
0.0441 
0.0768 
0.0668 
0.0682 
0.0009 
0.1448 
0.155 
0 
0.0924 
0.0359 
0.0545 
0.0538 
0.0547 
0.0474 
0.0988 
0.0627 
0.0437 
0.127 
0.0211 
0.0377 
0.0544 
0.055 
0.1379 
FOREIGN BANKS 
ABN AMRO BANK 
ABU-DHABI COMMERCIAL BANK 
ARAB BANGLADESH BANK 
BANK INTERNATIONAL INDONESIA 
BANK OF AMERICA 
BANK OF BAHRAIN & KUWAIT 
BANK OF CEYLON 
BANK OF NOVA SCOTIA 
BANK OF TOKYO 
BARCLAYS BANK 
BNP PARIBAS 
0.799 
0.958 
1 
0.7 
1 
0.725 
1 
1 
0.903 
0.507 
0.789 
0.88 
0.932 
1 
0.577 
1 
0.899 
1 
1 
0.42 
0.399 
1 
1 
1 
1 
0.718 
1 
0.925 
1 
1 
0.412 
1 
1 
1 
0.88 
0.849 
0.77 
1 
0.595 
1 
1 
0.321 
0.618 
0.935 
0.98 
1 
0.83 
1 
1 
0.56 
1 
1 
0.48 
0.86 
0.57 
0.9324 
0.954 
0.935 
0.753 
1 
0.7402 
1 
1 
0.5062 
0.676 
0.8578 
0.0898 
0.0505 
0.0894 
0.1552 
0 
0.169 
0 
0 
0.2286 
0.248 
0.185 
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Name of the bank 
CHASE MANHATTAN BANK 
CHINATRUST COMMERCIAL BANK 
CHO HUNG BANK 
CITIBANK 
COMMERZBANK 
CREDIT AGRICOLE INDOSUEZ 
CREDIT LYONNAIS 
DBS BANK 
DEUTSCHE BANK 
DRESDNER BANK 
FUJI BANK 
HONGKONG & SHANGHAI BANK 
ING BANK 
KRUNG THAI BANK 
MASHREQ BANK 
OMAN INTERNATIONAL BANK 
OVERSEAS CHINESE BANK 
SAKURA BANK 
SANWA BANK 
SIAM COMMERCIAL BANK 
SOCIETE GENERALE 
SONALI BANK 
STANDARD CHARTERED BANK 
STANDARD CHARTERED GRINDLAYS 
BANK 
STATE BANK OF MAURITIUS 
Average (Year wise) 
Standard Deviation (STD) 
Grand Average (Year wise) (All banks) 
1997 
1 
0.335 
0.696 
1 
0.41 
0.93 
1 
0.536 
0.9 
0.397 
1 
0.898 
1 
1 
0.646 
0.501 
1 
1 
0.968 
1 
0.629 
1 
0.749 
0.912 
0.65 
0.8205 
0.2096 
0.812 
1998 
1 
0.813 
0.851 
0.981 
0.749 
0.673 
1 
0.853 
0.868 
0.568 
1 
0.777 
1 
1 
0.559 
0.536 
1 
1 
0.802 
1 
0.65 
I 
0.648 
0.831 
0.786 
0.835 
0.185 
0.823 
1999 
1 
1 
0.674 
1 
0.844 
1 
1 
1 
1 
0.635 
0.758 
0.907 
1 
1 
0.698 
0.779 
1 
1 
1 
1 
0.665 
1 
0.801 
0.892 
1 
0.9086 
0.1478 
0.845 
2000 
1 
0.76 
0.82 
1 
1 
0.526 
1 
1 
I 
0.561 
0.671 
0.844 
0.56 
1 
0.73 
0.624 
1 
1 
0.862 
1 
0.597 
1 
0.865 
0.862 
1 
0.84 
0.186 
0.81 
2001 
1 
0.82 
0.62 
1 
1 
0.58 
1 
1 
0.95 
1 
0.75 
0.78 
0.78 
1 
1 
0.36 
1 
0.89 
1 
1 
0.64 
1 
1 
0.45 
1 
0.86 
0.2 
0.81 
Average 
1 
0.7448 
0.7326 
0.9962 
0.8006 
0.7418 
1 
0.8778 
0.9442 
0.6322 
0.8364 
0.841 
0.867 
1 
0.7266 
0.5598 
1 
0.9774 
0.9264 
1 
0.6356 
1 
S.D. 
0 
0.2465 
0.0983 
0.0085 
0.2432 
0,2119 
0 
0.2014 
0.0593 
0.2235 
0.1533 
0.0624 
0.1973 
0 
0.166 
0.1553 
0 
0.0505 
0.0897 
0 
0.0255 
0 
0.8126 0.1315 
0.7902 
0.8872 
0.1904 
0.1618 
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Annexure XI 
Average Scale Efficiency (SE) of Banks: Business Focus 
(CRS Approach) 
NAME OF THE BANK 
PUB 
ALLAHABAD BANK 
ANDHRA BANK 
BANK OF BARODA 
BANK OF INDIA 
BANK OF MAHARASTRA 
CANARA BANK 
CENTRAL BANK OF INDIA 
CORPORATION BANK 
DENA BANK 
INDIAN BANK 
INDIAN OVERSEAS BANK 
ORIENTAL BANK OF COMMERCE 
PUNJAB & SIND BANK 
PUNJAB NATIONAL BANK 
STATE BANK OF BIKANER & JAIPUR 
STATE BANK OF HYDERABAD 
STATE BANK OF INDIA 
STATE BANK OF INDORE 
STATE BANK OF MYSORE 
STATE BANK OF PATL^LA 
STATE BANK OF SAURASHTRA 
STATE BANK OF TRAVANCORE 
SYNDICATE BANK 
UCO BANK 
UNION BANK OF INDL\ 
UNITED BANK OF INDIA 
VIJAYA BANK 
Average (Year wise) 
1997 1998 1999 2000 2001 AVG. S.D. 
Lie SECTOR BANKS 
0.635 
0.789 
0.746 
0.859 
0.758 
0.829 
0.806 
0.785 
0.406 
0.419 
0.425 
0.7 
0.513 
0.479 
0.352 
0.529 
0.503 
0.308 
0.446 
0.789 
0.353 
0.599 
0.905 
0.817 
0.851 
0.672 
0.457 
0.61963 
Standard Deviation (STD) 0.18736 
0.661 
0.914 
0.841 
0.894 
0.844 
0.842 
0.952 
0.925 
0.491 
0.54 
0.423 
0.796 
0.691 
0.626 
0.423 
0.655 
0.396 
0.435 
0.53 
0.74 
0.419 
0.678 
1 
0.916 
0.923 
0.825 
0.578 
0.7021 
0.195 
0.509 
0.714 
0.774 
0.751 
0.735 
0.749 
0.841 
0.729 
0.45 
0.52 
0.439 
0.714 
0.516 
0.519 
0.477 
0.578 
0.433 
0.457 
0.499 
0.594 
0.454 
0.59 
0.785 
0.651 
0.658 
0.748 
0.606 
0.61074 
0.12794 
0.393 
0.518 
0.602 
0.643 
0.591 
0.624 
0.659 
0.471 
0.376 
0.461 
0.299 
0.586 
0.407 
0.435 
0.384 
0.41 
0.339 
0.361 
0.378 
0.517 
0.375 
0.341 
0.747 
0.578 
0.911 
0.579 
0.515 
0.5 
0.14349 
0.481 
0.638 
0.688 
0.702 
0.452 
0.683 
0.605 
0.666 
0.338 
0.511 
0.3 
0.672 
0.366 
0.565 
0.535 
0.476 
0.444 
0.38 
0.422 
0.593 
0.525 
0.422 
0.692 
0.45 
0.651 
0.667 
0.597 
0.5378 
0.1224 
0.5358 
0.7146 
0.7302 
0.7698 
0.676 
0.7454 
0.7726 
0.7152 
0.4122 
0.4902 
0.3772 
0.6936 
0.4986 
0.5248 
0.4342 
0.5296 
0.423 
0.3882 
0.455 
0.6466 
0.4252 
0.526 
0.8258 
0.6824 
0.7988 
0.6982 
0.5506 
0.11139 
0.14985 
0.09036 
0.10537 
0.15478 
0.09349 
0.14051 
0.16668 
0.06019 
0.0493 
0.0712 
0.07581 
0.126 
0.07425 
0.07313 
0.09387 
0.06068 
0.0595 
0.06054 
0.1134 
0.06812 
0.13926 
0.12489 
0.18613 
0.13454 
0.09277 
0.06325 
PRIVATE SECTOR BANKS 
BAHARAT OVERSEAS BANK 
BANK OF PUNJAB 
BANK OF RAJASTHAN 
BENARES STATE BANK 
CATHOLIC SYRIAN BANK 
0.965 
0.441 
0.46 
1 
0.59 
0.999 
0.962 
0.566 
0.996 
0.797 
0.76 
0.983 
0.744 
0.748 
0.813 
0.966 
0.998 
0.522 
0.68 
0.549 
0.755 
0.863 
0.668 
0.853 
0.67 
0.889 
0.8494 
0.592 
0.8554 
0.6838 
0.12083 
0.2343 
0.11389 
0.14403 
0.11902 
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Name of the bank 
CENTURION BANK 
CITY UNION BANK 
DEVELOPMENT CREDIT BANK 
DHANALAKSHMI BANK 
FEDERAL BANK 
GANESH BANK OF KURUNDWAD 
GLOBAL TRUST BANK 
HDFC BANK 
ICICI BANK 
IDBI BANK 
INDUSIND BANK 
JAMMU & KASHMIR BANK 
KARNATAKA BANK 
KARUR VYSYA BANK 
LAKSHMI VILAS BANK 
LORD KRISHNA BANK 
NAINITAL BANK 
NEDUNGADI BANK 
RATNAKAR BANK 
SANGLI BANK 
SBI COMMERCL\L AND 
INTERNATIONAL 
SOUTH INDIAN BANK 
TAMILNAD MERCANTILE BANK 
UNITED WESTERN BANK 
UTI BANK 
VYSYA BANK 
Average (Year wise) 
Standard Deviation (STD) 
1997 
0.991 
0.908 
0.35 
0.869 
0.463 
0.746 
0.812 
0.298 
0.698 
0.86 
1 
1 
0.569 
0.538 
0.61 
0.842 
0.948 
0.996 
0.997 
0.688 
0.667 
0.738 
0.72 
0.445 
0.592 
0.31 
0.71326 
0.22726 
1998 
1 
0.933 
0.695 
0.944 
0.697 
0.591 
0.955 
0.772 
0.879 
0.952 
1 
1 
0.71 
0.762 
0.87 
0.992 
0.955 
0.937 
0.985 
0.771 
0.929 
0.922 
0.892 
0.699 
0.98 
0.582 
0.8621 
0.1387 
1999 
0.923 
0.931 
0.907 
0.832 
0.688 
0.85 
0.983 
0.932 
0.956 
1 
1 
0.685 
0.778 
0.88 
0.907 
0.926 
0.963 
0.841 
0.959 
0.831 
0.999 
0.789 
0.794 
0.855 
0.974 
0.776 
0.87119 
0.09567 
2000 
1 
0.759 
0.987 
0.73 
0.639 
0.778 
0.967 
0.989 
0.845 
I 
1 
0.92 
0.751 
0.618 
0.609 
0.908 
0.836 
0.673 
0.997 
0.732 
0.998 
0.55 
0.759 
0.7 
0.916 
0.823 
0.81287 
0.15877 
2001 
0.761 
0.724 
0.734 
0.685 
0.539 
0.892 
0.722 
0.695 
0.772 
0.812 
1 
0.567 
0.679 
0.669 
0.612 
0.781 
0.959 
0.732 
0.921 
0.76 
0.924 
0.643 
0.699 
0.674 
0.816 
0.622 
0.7485 
0.1135 
Average 
0.935 
0.851 
0.7346 
0.812 
0.6052 
0.7714 
0.8878 
0.7372 
0.83 
0.9248 
1 
0.8344 
0.6974 
0.6934 
0.7216 
0.8898 
0.9322 
0.8358 
0.9718 
0.7564 
0.9034 
0.7284 
0.7728 
0.6746 
0.8556 
0.6226 
S.D, 
0.10248 
0.1012 
0.24643 
0.10479 
0.10128 
0.11614 
0.1152 
0.2726 
0.09911 
0.08511 
0 
0.19748 
0.08117 
0.13225 
0.15292 
0.08095 
0.05406 
0.13529 
0.03236 
0.0526 
0.13698 
0.14174 
0.07597 
0.14706 
0.1614 
0.2019 
FOREIGN BANKS 
ABN AMRO BANK 
ABU-DHABI COMMERCIAL BANK 
ARAB BANGLADESH BANK 
BANK INTERNATIONAL INDONESIA 
BANK OF AMERICA 
BANK OF BAHRAIN & KUWAIT 
BANK OF CEYLON 
BANK OF NOVA SCOTIA 
BANK OF TOKYO 
BARCLAYS BANK 
BNP PARIBAS 
0.475 
0.887 
0.201 
0.83 
0.725 
0.858 
0.681 
1 
0.691 
0.68 
0.368 
0.476 
0.984 
0.308 
0.874 
0.962 
0.989 
1 
I 
0.963 
0.984 
0.669 
0.894 
1 
0.307 
0.982 
0.944 
0.995 
1 
1 
0.931 
1 
0.89 
0.992 
0.983 
0.227 
0.657 
0.454 
0.993 
0.908 
0.831 
0.805 
0.961 
0.675 
0.623 
1 
0.263 
0.672 
0.67 
0.946 
1 
! 
0.651 
0.997 
0.838 
0.692 
0.9708 
0.2612 
0.803 
0.751 
0.9562 
0.9178 
0.9662 
0.8082 
0.9244 
0.688 
0.23943 
0.04757 
0.04766 
0.1381 
0.21049 
0.05849 
0.13824 
0.07558 
0.13919 
0.13749 
0.20386 
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Name of the bank 
CHASE MANHATTAN BANK 
CHINATRUST COMMERCIAL BANK 
CHO HUNG BANK 
CITIBANK 
COMMERZBANK 
CREDIT AGRICOLE INDOSUEZ 
CREDIT LYONNAIS 
DBS BANK 
DEUTSCHE BANK 
DRESDNER BANK 
FUJI BANK 
HONGKONG & SHANGHAI BANK 
ING BANK 
KRUNG THAI BANK 
MASHREQ BANK 
OMAN INTERNATIONAL BANK 
OVERSEAS CHINESE BANK 
SAKURA BANK 
SANWA BANK 
SL\M COMMERCIAL BANK 
SOCIETE GENERALE 
SONALI BANK 
STANDARD CHARTERED BANK 
STANDARD CHARTERED GRINDLAYS 
BANK 
STATE BANK OF MAURITIUS 
Average (Year wise) 
Standard Deviation (STD) 
Grand Average (Year wise)(All banks) 
1997 
0.693 
0.98 
0.804 
0.351 
0.916 
0.627 
1 
0.744 
0.319 
0.982 
1 
0.214 
1 
1 
0.999 
0.984 
0.716 
1 
0.896 
1 
0.819 
0.634 
0.281 
0.225 
0.895 
0.73542 
0.2654 
0.695 
1998 
1 
0.898 
0.725 
0.469 
0.981 
0.988 
1 
0.928 
0.463 
0.964 
1 
0.519 
1 
1 
0.986 
0.861 
0.479 
1 
0.992 
1 
0.991 
0.323 
0.409 
0.425 
0.991 
0.8223 
0.2431 
0.801 
1999 
1 
1 
0.671 
0.565 
0.929 
0.956 
1 
1 
0.732 
0.998 
0.913 
0.638 
1 
0.769 
0.976 
0.966 
0.801 
1 
1 
1 
0.948 
0.196 
0.714 
0.589 
1 
0.86956 
0.20062 
0.796 
2000 
1 
0.862 
0.849 
0.519 
0.747 
0.831 
1 
1 
0.569 
0.877 
0.958 
0.686 
0.952 
0.22 
0.983 
0.966 
0.465 
0.736 
0.907 
1 
0.99 
0.091 
0.699 
0.49 
1 
0.77453 
0.24995 
0.708 
2001 
1 
0.964 
0.872 
0.449 
1 
0.836 
1 
1 
0.721 
1 
0.669 
0.669 
0.899 
0.731 
I 
0.968 
0.63 
0.757 
1 
1 
0.874 
0.119 
0.844 
0.775 
1 
0.8177 
0.217 
0.714 
Average 
0.9386 
0.9408 
0.7842 
0.4706 
0.9146 
0.8476 
1 
0.9344 
0.5608 
0.9642 
0.908 
0.5452 
0.9702 
0.744 
0.9888 
0.949 
0.6182 
0.8986 
0.959 
1 
0.9244 
0.2726 
0.5894 
0.5008 
0.9772 
S.D. 
0.13729 
0.05835 
0.08459 
0.08066 
0.1 
0.1419 
0 
0.11091 
0.17541 
0.05085 
0.13836 
0.19631 
0.0449 
0.31876 
0.01043 
0.04977 
0.1466 
0.13905 
0.05274 
0 
0.07574 
0.22113 
0.23453 
0.20303 
0.04612 
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Annexure XII 
Consolidated Information on Overall Technical efficiency (OTE), Pure 
Technical Efficiency(PTE) and Scale Efficiency (SE) of Banks: Business 
Focus 
Name of the bank OTE PTE SE 
PUBLIC SECTOR BANKS 
ALLAHABAD BANK 
ANDHRA BANK 
BANK OF BARODA 
BANK OF INDIA 
BANK OF MAHARASTRA 
CANARA BANK 
CENTRAL BANK OF INDIA 
CORPORATION BANK 
DENA BANK 
INDL\N BANK 
INDIAN OVERSEAS BANK 
ORIENTAL BANK OF COMMERCE 
PUNJAB & SIND BANK 
PUNJAB NATIONAL BANK 
STATE BANK OF BIKANER & JAIPUR 
STATE BANK OF HYDERABAD 
STATE BANK OF INDIA 
STATE BANK OF INDORE 
STATE BANK OF MYSORE 
STATE BANK OF PATIALA 
STATE BANK OF SAURASHTRA 
STATE BANK OF TRAVANCORE 
SYNDICATE BANK 
UCO BANK 
UNION BANK OF INDIA 
UNITED BANK OF INDIA 
VIJAYA BANK 
0.5358 
0.6476 
0.7088 
0.765 
0.6742 
0.7396 
0.7726 
0.6056 
0.4096 
0.4226 
0.3772 
0.6516 
0.487 
0.4462 
0.3514 
0.4496 
0.4014 
0.3476 
0.4416 
0.6466 
0.3864 
0.4684 
0.8258 
0.6686 
0.7988 
0.5902 
0.413 
I 
0.8986 
0.9738 
0.9938 
0.998 
0.9916 
1 
0.8382 
0.9946 
0.8628 
1 
0.9398 
0.9732 
0.856 
0.8162 
0.851 
0.9474 
0.8932 
0.9676 
1 
0.9184 
0.8868 
1 
0.982 
1 
0.8418 
0.7516 
0.5358 
0.7146 
0.7302 
0.7698 
0.676 
0.7454 
0.7726 
0.7152 
0.4122 
0.4902 
0.3772 
0.6936 
0.4986 
0.5248 
0.4342 
0.5296 
0.423 
0.3882 
0.455 
0.6466 
0.4252 
0.526 
0.8258 
0.6824 
0.7988 
0.6982 
0.5506 
PRIVATE SECTOR BANKS 
BAHARAT OVERSEAS BANK 
BANK OF PUNJAB 
BANK OF RAJASTHAN 
BENARES STATE BANK 
CATHOLIC SYRIAN BANK 
CENTURION BANK 
CITY UNION BANK 
DEVELOPMENT CREDIT BANK 
0.5378 
0.8052 
0.3322 
0.6314 
0.3754 
0.8504 
0.4658 
0.4356 
0.601 
0.9538 
0.5708 
0.73 
0.5536 
0.9112 
0.5506 
0.5806 
0.889 
0.8494 
0.592 
0.8554 
0.6838 
0.935 
0.851 
0.7346 
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Name of the bank 
DHANALAKSHMI BANK 
FEDERAL BANK 
GANESH BANK OF KURUNDWAD 
GLOBAL TRUST BANK 
HDFC BANK 
ICICI BANK 
IDBI BANK 
INDUSIND BANK 
JAMMU & KASHMIR BANK 
KARNATAKA BANK 
KARUR VYSYA BANK 
LAKSHMI VILAS BANK 
LORD KRISHNA BANK 
NAINITAL BANK 
NEDUNGADI BANK 
RATNAKAR BANK 
SANGLI BANK 
SBI COMMERCIAL AND INTERNATIONAL 
SOUTH INDIAN BANK 
TAMILNAD MERCANTILE BANK 
UNITED WESTERN BANK 
UTI BANK 
VYSYA BANK 
OTE 
0.4572 
0.4224 
0.2594 
0.8268 
0.737 
0.744 
0.863 
1 
0.771 
0.4466 
0.401 
0.39 
0.523 
0.5214 
0.5108 
0.3308 
0.32 
0.6236 
0.551 
0.5066 
0.3418 
0.8412 
0.3654 
PTE 
0.5616 
0.699 
0.3362 
0.9312 
0.9996 
0.8882 
0.9282 
1 
0.9212 
0.6422 
0.5816 
0.5488 
0.588 
0.559 
0.5996 
0.342 
0.4236 
0.6806 
0.7578 
0.6574 
0.5128 
0.9754 
0.6178 
SE 
0.812 
0.6052 
0.7714 
0.8878 
0.7372 
0.83 
0.9248 
1 
0.8344 
0.6974 
0.6934 
0.7216 
0.8898 
0.9322 
0.8358 
0.9718 
0.7564 
0.9034 
0.7284 
0.7728 
0.6746 
0.8556 
0.6226 
FOREIGN BANKS 
ABN AMRO BANK 
ABU-DHABI COMMERCIAL BANK 
ARAB BANGLADESH BANK 
BANK INTERNATIONAL INDONESIA 
BANK OF AMERICA 
BANK OF BAHRAIN & KUWAIT 
BANK OF CEYLON 
BANK OF NOVA SCOTL\ 
BANK OF TOKYO 
BARCLAYS BANK 
BNP PARIBAS 
CHASE MANHATTAN BANK 
CHINATRUST COMMERCIAL BANK 
CHO HUNG BANK 
CITIBANK 
COMMERZBANK 
CREDIT AGRICOLE INDOSUEZ 
CREDIT LYONNAIS 
DBS BANK 
0.6592 
0.9264 
0,2452 
0.5938 
0.751 
0.7094 
0.9178 
0.9662 
0.396 
0.6374 
0.591 
0.9386 
0.7002 
0.5734 
0.4688 
0.7284 
0.6252 
1 
0.8382 
0.9324 
0,954 
0.935 
0.753 
1 
0.7402 
1 
1 
0.5062 
0.676 
0.8578 
1 
0.7448 
0.7326 
0.9962 
0.8006 
0.7418 
1 
0.8778 
0.692 
0.9708 
0.2612 
0,803 
0.751 
0.9562 
0.9178 
0.9662 
0.8082 
0.9244 
0.688 
0.9386 
0.9408 
0.7842 
0.4706 
0.9146 
0.8476 
1 
0.9344 
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Name of the bank 
DEUTSCHE BANK 
DRESDNER BANK 
FUJI BANK 
HONGKONG & SHANGHAI BANK 
ING BANK 
KRUNG THAI BANK 
MASHREQ BANK 
OMAN INTERNATIONAL BANK 
OVERSEAS CHINESE BANK 
SAKURABANK 
SANWA BANK 
SLAM COMMERCIAL BANK 
SOCIETE GENERATE 
SONALI BANK 
STANDARD CHARTERED BANK 
STANDARD CHARTERED GRINDLAYS BANK 
STATE BANK OF MAURITRJS 
OTE 
0.5356 
0.6128 
0.7678 
0.4548 
0.8462 
0.744 
0.7188 
0.5318 
0.6182 
0.8814 
0.889 
1 
0.5872 
0.2726 
0.4994 
0.3714 
0.8724 
PTE 
0.9442 
0.6322 
0.8364 
0.841 
0.867 
1 
0.7266 
0.5598 
1 
0.9774 
0.9264 
1 
0.6356 
1 
0.8126 
0.7902 
0.8872 
SH 
0.5608 
0.9642 
0.908 
0.5452 
0.9702 
0.744 
0.9888 
0.949 
0.6182 
0.8986 
0.959 
1 
0.9244 
0.2726 
0.5894 
0.5008 
0.9772 
Consolidated Information on OTE, PTE and SE of Banks; Business Focus 242 
"Annexure-XIII- 1/3 
Annexure XIII 
Banks Ranked for Their Overall Technical Efficiency (OTE) in 
Descending Order: Business Focus 
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> 
• 
V 
• 
> 
• 
^ 
> 
• 
• 
• 
^ 
• 
V 
• / 
• 
•/ 
V 
^ 
Name of the bank 
INDUSIND BANK 
CREDIT LYONNAIS 
SIAM COMMERCIAL BANK 
BANK OF NOVA SCOTIA 
CHASE MANHATTAN BANK 
ABU-DHABI COMMERCIAL BANK 
BANK OF CEYLON 
SANWA BANK 
SAKURA BANK 
STATE BANK OF MAURITIUS 
IDBI BANK 
CENTURION BANK 
ING BANK 
UTI BANK 
DBS BANK 
GLOBAL TRUST BANK 
SYNDICATE BANK 
BANK OF PUNJAB 
UNION BANK OF INDIA 
CENTRAL BANK OF INDIA 
JAMMU & KASHMIR BANK 
FUJI BANK 
BANK OF INDIA 
BANK OF AMERICA 
ICICI BANK 
KRUNG THAI BANK 
CANARA BANK 
HDFC BANK 
COMMERZBANK 
MASHREQBANK 
BANK OF BAHRAIN & KUWAIT 
BANK OF BARODA 
CHINATRUST COMMERCIAL BANK 
BANK OF MAHARASTRA 
UCO BANK 
ABN AMRO BANK 
ORIENTAL BANK OF COMMERCE 
ANDHRA BANK 
STATE BANK OF PATIALA 
OTE 
1 
1 
1 
0.9662 
0.9386 
0.9264 
0.9178 
0.889 
0.8814i 
0.8724 
0.863 
0.8504 
0.8462 
0.8412 
0.8382 
0.8268 
0.8258 
0.8052 
0.7988 
0.7726 
0.771 
0.7678 
0.765 
0.751 
0.744 
0.744 
0.7396 
0.737 
0.7284 
0.7188 
0.7094 
0.7088 
0.7002 
0.6742 
0.6686 
0.6592 
0.6516 
0.6476 
0.6466 
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Name of the bank 
• BARCLAYS BANK 
> BENARES STATE BANK 
• CREDIT AGRICOLE INDOSUEZ 
> SBI COMMERCIAL AND INTERNATIONAL 
• OVERSEAS CHINESE BANK 
• DRESDNER BANK 
^ CORPORATION BANK 
• BANK INTERNATIONAL INDONESIA 
• BNP PARIBAS 
^ UNITED BANK OF INDIA 
• SOCIETE GENERALE 
• CHO HUNG BANK 
> SOUTH INDIAN BANK 
> BAHARAT OVERSEAS BANK 
^ ALLAHABAD BANK 
• DEUTSCHE BANK 
• OMAN INTERNATIONAL BANK 
> LORD KRISHNA BANK 
> NAINITAL BANK 
> NEDUNGADI BANK 
> TAMILNAD MERCANTILE BANK 
• STANDARD CHARTERED BANK 
^ PUNJAB & SIND BANK 
• CITIBANK 
^ STATE BANK OF TRAVANCORE 
> CITY UNION BANK 
> DHANALAKSHMI BANK 
• HONGKONG & SHANGHAI BANK 
^ STATE BANK OF HYDERABAD 
> KARNATAKA BANK 
^ PUNJAB NATIONAL BANK 
OTE 
0.6374 
0.6314 
0.6252 
0,6236 
0.6182 
0.6128 
0.6056 
0.5938 
0.591 
0^ 5902^  
0.5872 
0.5734 
0.551 
0.5378 
0.5358 
0.5356 
0.5318 
0.523 
0.5214 
0.5108 
0.5066 
0.4994 
0.487 
0.4688 
0.4684 
0.4658 
0.4572 
0.4548 
0.4496 
0.4466 
0.4462 
^ STATE BANK OF MYSORE 0,4416 
> DEVELOPMENT CREDIT BANK 0.4356 
^ INDIAN BANK 0.4226 
> FEDERAL BANK 
•^ VIJAYA BANK 
^ DENA BANK 
^^  STATE BANK OF INDIA 
> KARUR VYSYA BANK 
•:• BANK OF TOKYO 
> LAKSHMI VILAS BANK 
^ STATE BANK OF SAURASHTRA 
^ INDIAN OVERSEAS BANK 
> CATHOLIC SYRIAN BANK 
j__JX4224 
0.413 
0.4096 
0.4014 
0.401 
0.396 
0.39 
0.3864 
0.3772 
0.3754 
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Name of the bank 
• STANDARD CHARTERED GRINDLAYS BANK 
> VYSYA BANK 
v^  STATE BANK OF BIKANER & JAIPUR 
^ STATE BANK OF INDORE 
> UNITED WESTERN BANK 
> BANK OF RAJASTHAN 
> RATNAKAR BANK 
> SANGLI BANK 
• SONALI BANK 
> GANESH BANK OF KURUNDWAD 
• ARAB BANGLADESH BANK 
OTE 
0.3714 
0.3654 
0.3514 
0.3476 
0.3418 
0.3322 
0.3308 
0..32 
0.2726 
0.2594 
0.2452 
> Private sector bank 
• Foreign owned bank 
^ Public sector bank 
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Annexure XIV 
Banks Ranked for Their Pure Technical Efficiency (PTE) in Descending 
Order: Business Focus 
Name of the bank 
> INDUSIND BANK 
• CREDIT LYONNAIS 
• SIAM COMMERCIAL BANK 
• BANK OF NOVA SCOTIA 
• CHASE MANHATTAN BANK 
•:• BANK OF CEYLON 
^ SYNDICATE BANK 
^ UNION BANK OF INDIA 
^ CENTRAL BANK OF INDL\ 
• BANK OF AMERICA 
• KRUNG THAI BANK 
^ STATE BANK OF PATIALA 
• OVERSEAS CHINESE BANK 
^ ALLAHABAD BANK 
^ INDIAN OVERSEAS BANK 
• SONALI BANK 
> HDFC BANK 
^ BANK OF MAHARASTRA 
• CITIBANK 
^ DENA BANK 
^ BANK OF INDIA 
^ CANARA BANK 
^ UCO BANK 
• SAKURA BANK 
> UTI BANK 
^ BANK OF BARODA 
^ PUNJAB & SIND BANK 
^ STATE BANK OF MYSORE 
• ABU-DHABI COMMERCIAL BANK 
> BANK OF PUNJAB 
v^  STATE BANK OF INDL\ 
• DEUTSCHE BANK 
^ ORIENTAL BANK OF COMMERCE 
• ARAB BANGLADESH BANK 
•:• ABN AMRO BANK 
> GLOBAL TRUST BANK 
> IDBI BANK 
• SANWA BANK 
PTE 
0.9996 
0.998 
0.9962 
0.9946 
0.9938 
0.9916 
0.982 
0.9774 
0.9754 
0.9738 
0.9732 
0.9676 
0.954 
0.9538 
0.9474 
0.9442 
0.9398 
0.935 
0.9324 
0.9312 
0.9282 
0.9264 
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Name of the bank 
> JAMMU & KASHMIR BANK 
^ STATE BANK OF SAURASHTRA 
> CENTURION BANK 
> ANDHRA BANK 
^ STATE BANK OF INDORE 
> ICICI BANK 
• STATE BANK OF MAURITIUS 
^ STATE BANK OF TRAVANCORE 
• DBS BANK 
• ING BANK 
^ INDIAN BANK 
• BNP PARIBAS 
^ PUNJAB NATIONAL BANK 
•/ STATE BANK OF HYDERABAD 
^ UNITED BANK OF INDIA 
• HONGKONG & SHANGHAI BANK 
^ CORPORATION BANK 
• FUJI BANK 
>^ STATE BANK OF BIKANER & JAIPUR 
• STANDARD CHARTERED BANK 
• COMMERZBANK 
• STANDARD CHARTERED GRINDLAYS BANK 
> SOUTH INDIAN BANK 
• BANK INTERNATIONAL INDONESIA 
^ VIJAYA BANK 
• CHINATRUST COMMERCIAL BANK 
• CREDIT AGRICOLE INDOSUEZ 
• BANK OF BAHRAIN & KUWAIT 
• CHO HUNG BANK 
> BENARES STATE BANK 
• MASHREQ BANK 
> FEDERAL BANK 
> SBI COMMERCIAL AND INTERNATIONAL 
• BARCLAYS BANK 
> TAMILNAD MERCANTILE BANK 
> KARNATAKA BANK 
• SOCIETE GENERALE 
• DRESDNER BANK 
> VYSYA BANK 
> BAHARAT OVERSEAS BANK 
> NEDUNGADI BANK 
> LORD KRISHNA BANK 
> KARUR VYSYA BANK 
PTE 
0.9212 
0.9184 
0.9112 
0.8986 
0.8932 
0.8882 
0.8872 
0.8868 
0.8778 
0.867 
0.8628 
0.8578 
0.856 
0.851 
0.8418 
0.841 
0.8382 
0.8364 
0.8162 
0.8126 
0.8006 
0.7902 
0,7578 
0.753 
0.7516 
0.7448 
0.7418 
0.7402 
0.7326 
0.73 
0.7266 
0.699 
0.6806 
0.676 
0.6574 
0.6422 
0.6356 
0.6322 
0.6178 
0.601 
0.5996 
0.588 
0.5816 
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Name of the bank 
> DEVELOPMENT CREDIT BANK 
> BANK OF RAJASTHAN 
> DHANALAKSHMI BANK 
• OMAN INTERNATIONAL BANK 
> NAINITAL BANK 
> CATHOLIC SYRL\N BANK 
> CITY UNION BANK 
> LAKSHMI VILAS BANK 
> UNITED WESTERN BANK 
• BANK OF TOKYO 
> SANGLI BANK 
> RATNAKAR BANK 
> GANESH BANK OF KURUNDWAD 
PIE 
0.5806 
0.5708 
0.5616 
0.5598 
0.559 
0.5536 
0.5506 
0.5488 
0.5128 
0.5062 
0.4236 
0.342 
0,3362 
> Private sector bank 
• Foreign owned bank 
'^ Public sector bank 
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Annexure XV 
Banks Ranked for Their Scale Efficiency (SE) in Descending Order: 
Business Focus 
Name of the bank 
> INDUSIND BANK 
• CREDIT LYONNAIS 
• SIAM COMMERCIAL BANK 
• MASHREQ BANK 
• STATE BANK OF MAURITIUS 
> RATNAKARBANK 
• ABU-DHABI COMMERCIAL BANK 
• ING BANK 
• BANK OF NOVA SCOTIA 
• DRESDNERBANK 
• SANWA BANK 
• BANK OF BAHRAIN & KUWAIT 
• OMAN INTERNATIONAL BANK 
• CHINATRUST COMMERCIAL BANK 
• CHASE MANHATTAN BANK 
> CENTURION BANK 
• DBS BANK 
> NAINITAL BANK 
> IDBI BANK 
• BARCLAYS BANK 
• SOCIETE GENERALE 
• BANK OF CEYLON 
• COMMERZBANK 
• FUJI BANK 
> SBI COMMERCIAL AND INTERNATIONAL 
• SAKURA BANK 
> LORD KRISHNA BANK 
> BAHARAT OVERSEAS BANK 
> GLOBAL TRUST BANK 
> UTI BANK 
> BENARES STATE BANK 
> CITY UNION BANK 
> BANK OF PUNJAB 
• CREDIT AGRICOLE INDOSUEZ 
> NEDUNGADI BANK 
> JAMMU & KASHMIR BANK 
> ICICI BANK 
^ SYNDICATE BANK 
SE 
1 
1 
1 
0.9888 
0.9772 
0.9718 
0.9708 
0.9702 
0.9662 
0.9642 
0.959 
0.9562 
0.949 
0.9408 
0.9386 
0.935 
0.9344 
0,9322 
0.9248 
0.9244 
0.9244 
0.9178 
0.9146 
0.908 
0.9034 
0.8986 
0.8898 
0.889 
0.8878 
0.8556 
0.8554 
0.851 
0.8494 
0.8476 
0.8358 
0.8344 
0.83 
0.8258 
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Name of the bank 
> DHANALAKSHMI BANK 
• BANK OF TOKYO 
• BANK INTERNATIONAL INDONESIA 
^ UNION BANK OF INDIA 
• CHO HUNG BANK 
> TAMILNAD MERCANTILE BANK 
^ CENTRAL BANK OF INDIA 
> GANESHBANKOFKURUNDWAD 
^ BANK OF INDL\ 
• SANGLI BANK 
• BANK OF AMERICA 
^ CANARA BANK 
• KRUNG THAI BANK 
> HDFC BANK 
> DEVELOPMENT CREDIT BANK 
^ BANK OF BARODA 
> SOUTH INDIAN BANK 
> LAKSHMI VILAS BANK 
^ CORPORATION BANK 
^ ANDHRA BANK 
^ UNITED BANK OF INDL\ 
> KARNATAKA BANK 
^ ORIENTAL BANK OF COMMERCE 
> KARURVYSYABANK 
• ABN AMRO BANK 
• BNP PARIBAS 
> CATHOLIC SYRL\N BANK 
^ UCO BANK 
^ BANK OF MAHARASTRA 
> UNITED WESTERN BANK 
^ STATE BANK OF PATIALA 
> VYSYA BANK 
• OVERSEAS CHINESE BANK 
> FEDERAL BANK 
> BANK OF RAJASTHAN 
• STANDARD CHARTERED BANK 
• DEUTSCHE BANK 
^ VIJAYA BANK 
• HONGKONG & SHANGHAI BANK 
^ ALLAHABAD BANK 
^ STATE BANK OF HYDERABAD 
^ STATE BANK OF TRAVANCORE 
^ PUNJAB NATIONAL BANK 
SE 
0.812 
0.8082 
0.803 
0.7988 
0.7842 
0.7728 
0.7726 
0,7714 
0.7698 
0.7564 
0.751 
0.7454 
0.744 
0.7372 
0.7346 
0.7302 
0.7284 
0.7216 
0.7152 
0.7146 
0.6982 
0.6974 
0.6936 
0.6934 
0.692 
0.688 
0.6838 
0.6824 
0.676 
0.6746 
0.6466 
0.6226 
0.6182 
0.6052 
0.592 
0.5894 
0.5608 
0.5506 
0.5452 
0.5358 
0.5296 
0.526 
0.5248 
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-/ 
•/ 
-/ 
• 
• 
Name of the bank 
STANDARD CHARTERED GRINDLAYS BANK 
PUNJAB & SIND BANK 
INDIAN BANK 
CITIBANK 
STATE BANK OF MYSORE 
STATE BANK OF BIKANER & JAIPUR 
STATE BANK OF SAURASHTRA 
STATE BANK OF INDIA 
DENA BANK 
STATE BANK OF INDORE 
INDIAN OVERSEAS BANK 
SONALI BANK 
ARAB BANGLADESH BANK 
SE 
0.5008 
0.4986 
0.4902 
0.4706 
0.455 
0.4342 
0.4252 
0.423 
0.4122 
0.3882 
0.3772 
0.2726 
0.2612 
> Private sector bank 
• Foreign owned bank 
••^ Public sector bank 
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